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ABSTRACT: The role of economic analysis in guiding the sustainable development 
of estuarine and coastal ecosystems is investigated based on a comprehensive review 
of the literature on the valuation of the recreation, cultural and aesthetic services. The 
implications of the findings for the sustainable management of coral reefs, Marine 
Protected Areas, and Small Island Developing States are discussed. Finally, the 
potential of meta-analytical benefit transfer and scaling up of values at various 
aggregation levels is demonstrated in the context of coastal tourism and recreation in 
Europe. The results of the study support the conclusion that the non-material values 
provided by coastal and estuarine ecosystems in terms of recreational, cultural and 
aesthetic services represent a substantial component of human well-being.    3
1 Introduction 
Coastal and estuarine ecosystems deliver a wide range of goods and services, 
many of which provide material benefits such as food supply, regulation of water 
quality processes, storm protection, and carbon storage. An important component of 
the flow of services from coastal ecosystems to human beneficiaries, however, takes 
place as benefits that are of a non-material nature and that affect people in their 
spiritual, social, and cultural dimension. By supporting recreational activities, 
delivering spiritual and religious values, and providing aesthetic beauty, coastal and 
estuarine ecosystems are believed to substantially contribute to the well-being of both 
coastal and inland inhabitants.   
Though challenged by the diversity of experiences that are related to the 
enjoyment of non-material benefits and by the public nature of many of such services, 
the valuation of their impacts on human well-being is crucial to establish equitable 
trade-offs among services and to determine sustainable development strategies for 
coastal and estuarine ecosystems. It is in fact increasingly acknowledged that the 
failure to account for the full range of ecosystem values may lead to excessive 
deterioration or overexploitation of many environmental resources (MA 2005).  
Over the years, a range of techniques has been developed with the aim of 
capturing the value of environmental resources from a utilitarian perspective, i.e., as 
the result of an interaction between humans and the environmental resource that is the 
object of the valuation. Valuation methodologies aimed at the assessment of goods 
and services that are not subject to market transactions because they are not rival or 
excludable – such as non-material services – have undergone a steady evolution and 
refinement in the past four decades and it is generally acknowledged that a range of 
sound methodologies for the valuation of the various aspects of non-market benefits   4
in monetary terms is nowadays available to the investigator. A constantly enlarging 
bulk of valuation studies and guidelines of best-practice exists upon which the 
reliability of new value estimates can be assessed. 
In this paper we discuss the role of economic analysis in guiding the sustainable 
development of estuarine and coastal ecosystems and review the vast literature on the 
valuation of the recreation, cultural and aesthetic services that such ecosystems 
provide. The first objective is to present a comprehensive summary of the valuation 
literature by describing and discussing what we believe to be the largest collection of 
recreational, cultural and aesthetic valuation studies of coastal and estuarine 
ecosystems thus far. Second, we examine the implications of the findings of primary 
valuation studies for the sustainable management of coastal and estuarine ecosystems 
from the perspective of recreation, cultural and aesthetic services. Third, we discuss 
how benefit transfer and scaling up techniques can be implemented to estimate the 
aggregated values of coastal and estuarine ecosystems at large geographical scales.  
The organization of the remainder of this paper is as follows. In Section 2 the 
conceptual framework that underlies our classification of the recreational, cultural and 
aesthetic benefits of coastal ecosystems is described. Section 3 introduces the 
methodological instruments that are used by economists to derive the monetary 
estimates of the values of ecosystem services. Section 4 gives an overview of the 
empirical evidence from an ecosystem service perspective, providing an in-depth 
analysis of the values of estuarine and coastal ecosystems for recreational fishing 
(Section 4.1), non-consumptive recreation (Section 4.2), and cultural and aesthetic 
services (Section 4.3). Section 5 discusses the empirical evidence and policy 
implications of economic valuation studies from a management perspective, within 
the context of coral reefs ecosystems (Section 5.1), Marine Protected Areas (Section   5
5.2), and Small Island Developing States (SIDS) (Section 5.3). Section 6 discusses the 
potential of the combination of datasets on primary valuation studies with a scaling-up 
value transfer methodology, and presents an application to coastal recreation in 
Europe by means of meta-analysis. Section 7 concludes.  
2  A Framework for the Classification of Recreational, Cultural and 
Aesthetic Ecosystem Services 
In this paper we largely rely on the Millennium Ecosystem Assessment (MA 
2005) conceptual classification of ecosystem services. In this framework, ecosystems 
are regarded as important steering forces of human well-being insofar as they provide 
a wide range of goods and services to humans. The paradigm that underlies this 
welfare approach, and adopted in this paper, is that of the anthropocentric value 
perspective where ecosystems, and their provision of goods and services, are 
determined by the consumption opportunities that these provide to humans (see 
(Nunes and van den Bergh 2001).  
According to the MA conceptual framework, ecosystem goods and services 
can be classified into four main categories. They refer to: supporting, provisioning, 
regulating and cultural services. Supporting services are generally understood as the 
fundamental structural characteristics that underlie ecosystem’s functionality in terms 
of their capacity to provide goods and services to humanity. Important illustrations of 
these services refer to nutrient cycling, soil formation and primary production. 
Provisioning services refer to the extraction, or consumption, of products such as 
food, water, fiber, and fuelwood from ecosystems. The benefits obtained from the 
self-regulation of ecosystem processes – for example climate regulation, disease 
regulation, storm and flood protection, and water purification – are identified as 
regulating services. The fourth group of ecosystem services described in the MA is   6
the category of cultural services. This refers to both consumptive and non-
consumptive values, such as hunting/fishing and landscape/aesthetic values. 
Furthermore, cultural values may also embed benefits that do not necessarily need the 
consumption of, or personal experience with, the ecosystem under consideration. The 
economic literature refers to these as non-use, or passive, values. They represent the 
value that people ascribe to the knowledge that a certain ecosystem exists (“existence 
value”) and/or is kept protected so that future generations may also enjoy it (“bequest 
value”).   
The present paper shall subscribe to the MA conceptual framework and 
proposes to study and discuss the recreational, cultural and aesthetic services provided 
by estuarine and coastal ecosystems accordingly – see Figure 1.  
 





















Figure 1. Recreation, cultural and aesthetic services 
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The two main value components identified in Figure 1 are recreational, on one 
hand, and cultural and aesthetic, on the other. Recreational values, in turn, can be 
further classified into consumptive and non-consumptive use. Like the name suggests, 
consumptive values refer to benefits derived from the consumption of the resource. 
Recreational fishing and hunting are the main examples of this category. 
Alternatively, non-consumptive use values refer to recreational benefits that do not 
involve a reduction of the stock of the ecosystem services and include benefits such as 
the ones derived from swimming, diving, boating, snorkeling, sunbathing and wildlife 
watching (Vaske et al. 1982). Finally, cultural/aesthetic values are here defined in 
terms of their non-use value component (and therefore not require a direct experience 
with the ecosystem or extraction of the ecosystem goods and services) and embed 
spiritual and religious values in addition to aesthetic ones. The classification of 
services presented in Figure 1 is also of pragmatic value and shall provide guidance to 
the reader through the remaining sections of this paper. Before, however, we shall 
present and discuss the wide range of economic valuation tools available to the 
economist in an assessment of the magnitude of the benefits derived from 
recreational, cultural and aesthetic services.   
3  Methods for the Valuation of Ecosystem Services  
The economic valuation of ecosystem services can proceed in different ways: 
using market price information or eliciting consumer’s preferences through a wide 
range of non-market valuation methods. Market prices and costs can provide 
estimates of the increase in the value of commercial activities, the value of revenues 
from tourism activities related to visits to natural areas, and the value of contracts 
signed by firms and governmental agencies, also known as bioprospecting contracts. 
In many cases, however, ecosystem services do not affect markets and market data are   8
not available to value them. In such cases methods have been developed to derive 
consumers' preferences. They are divided broadly into two categories – revealed 
preference methods and stated preference methods. 
Revealed preferences techniques seek to elicit preferences from actual, observed 
market-based information that is indirectly linked to the ecosystem service in 
question. Preferences for environmental goods are usually revealed indirectly when an 
individual purchases a market good to which the environmental good is related in 
some way. They are all indirect, because the service in question is not itself traded. 
The techniques included in this group are the travel cost method (TCM), the hedonic 
price (HP), wage techniques and averting behaviour. These techniques only capture 
use values, leaving passive values out of consideration.  
In the travel cost method researchers estimate the economic value of recreational 
sites by looking at the generalized travel costs of visiting these sites (Bockstael et al. 
1991). The valuation is then based on the derivation of a demand curve for the site in 
question through the use of various economic and statistical models. Where the 
individual makes a choice involving more than one site, the discrete choice models 
have used the random utility theory framework to value not only visits to different 
sites but also the attributes of sites, such as water quality.  
Another technique is the hedonic price method, which estimates the economic 
value of an environmental commodity such as an attractive view by studying the 
relation between that attribute and house prices (Palmquist 1991).  Hedonic price 
estimation has been applied to elicit environmental/ecosystem values associated with 
recreation, landscape values and genetic and species diversity.   
Stated preference techniques are based on the simulation of the market through a 
questionnaire administered to a sample of the affected population. In simulated   9
market conditions, the supply side is represented by the interviewer, who typically 
offers to provide a certain amount of units of the good at a given price. The 
respondent, who either accepts or rejects the offer, represents the demand side. One of 
the most crucial issues in this kind of method is to be precise in the description of the 
market, and yet simple and clear enough for people to understand it. This is 
particularly important because biological and landscape diversity are among those 
goods for which it is difficult to simulate a clear, credible, precise and understandable 
market in a poll process.  
The best-known stated preference method is contingent valuation (CVM) 
(Mitchell and Carson 1989), where individuals state their willingness to pay (WTP) 
for a good or their willingness to accept payment for something that is taken away. 
CVM or similar methods (see below) are currently among the most used techniques 
for the valuation of environmental goods. One important reason for this is because 
only stated preference methods like CVM can elicit the monetary valuation of the 
passive values, which typically leave no 'behavioral market trace'. Furthermore, CVM 
allows environmental changes to be valued even if they have not yet occurred (i.e., ex 
ante valuation). It allows the specification of hypothetical policy scenarios or states of 
nature that lie outside the current or past institutional arrangements or levels of 
provision. Finally CVM allows one to enrich the information base by submitting the 
process of value formation to public discussion.  Against this is the criticism that the 
values are hypothetical (payments are not actually made or cash paid out) and that the 
method is also subject to many biases. Over the last decade and a half, however, there 
has been greater agreement on what constitutes a credible CVM study, what protocols 
have to be carried out to meet the good practice standard and what tests for biases   10
need to be conducted.  It is fair to say that many of the studies that value different 
ecosystem services, carried out in that period, would meet these protocols. 
Other tools similar to CVM have now been developed and form part of the toolkit 
of stated preference techniques. These include conjoint choice or choice experiments 
(CE), where information on values is obtained by asking individuals to choose 
between alternatives, conjoint ranking, where individuals rank alternatives in order of 
preference and conjoint rating, which indicates their strength of preference on a 
cardinal scale. Conjoint choice is the most used of the three in environmental 
valuation, and the relative merits of this against contingent valuation are much 
discussed in the literature. The primary difference between CE and CVM is that the 
former involves trade-off among choices, while in the latter respondents express their 
WTP based on a proposed environmental change. At present a number of economists 
are tending to favor CE as a method of elicitation on the grounds that marginal values 
of goods and services are easier to measure, it is more informative as it offers 
individuals multiple choices, it reduces response problems and some biases associated 
with CVM and it is relatively less expensive to conduct (Hanley et al. 2002; Louviere 
et al. 2000). 
Finally, combined stated preference and revealed preference methods are 
increasingly used in environmental economics for their potential to unite the desirable 
features of both, i.e., to base the valuation on actual behaviour as in revealed 
preference models and to extend the investigation beyond the current observed state 
(Hanley et al. 2003). Among these methods, contingent behaviour (CB) models 
combine the observation of the current behaviour (e.g., current number of trips to a 
recreational site) with the behaviour that would occur in a contingent market (e.g.,   11
number of intended trips to a recreational site if characterized by a different level of 
environmental quality). 
4  The Empirical Evidence from an Ecosystem Service Perspective: 
Recreational, Aesthetic and Cultural values  
A very comprehensive dataset of studies on the valuation of the non-material 
benefits that people derive from estuarine and coastal ecosystems was assembled and 
investigated. In total, 320 primary valuation studies were retrieved and analyzed from 
online databases, libraries and through direct contact with authors. The Environmental 
Valuation Reference Inventory (www.evri.ca) was a particularly useful source. The 
investigation was not limited to the analysis of publications in the official scientific 
literature, but also explored “grey literature” (such as reports for both public and 
private institutions, consultancy studies, and unpublished working papers). Only 
primary valuations were considered and care was taken not to include more than once 
in the dataset estimates that were published in multiple papers. Overall, 758 
observations of either the total or individual value of recreation, aesthetic and cultural 
services could be retrieved. Figure 2 presents the geographical distribution of the 
value observations collected.  
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Figure 2. Overview of the geographical location of the collected value observations 
 
The valued estuarine and coastal ecosystems are located in six continents and 45 
countries. By far the largest number of studies focus on ecosystems located in the 
United States (67 studies), but a substantial number is from European countries 
(United Kingdom, 12 studies; France, 7 studies) and Australasia (Australia, 8 studies). 
We could retrieve 23 and 17 studies from Asia and Latin America, respectively, but 
only 4 studies from African countries. Asian studies are concentrated in south-east 
Asian countries such as the Philippines (4 studies, 18 observations), Thailand (3 
studies, 13 observations), and Malaysia (3 studies, 7 observations). Only 55 of 758 
observations are from countries south of the Equator.  
The collected studies implemented a range of stated and revealed non-market 
valuation techniques. A large number of value observations were obtained with CVM 
(419 observations) and TCM (234 observations). Choice experiment and contingent 
behaviour were used for 66 and 39 observations, respectively. Due to the different 
methodologies adopted and scenarios considered, the value estimates in the dataset   13
vary in term of welfare measure type, metric and measurement units. In some of the 
studies the total willingness to pay or consumer surplus for a specific service or range 
of services is ascertained (292 observations). In other studies, the value estimate 
represents the marginal value attributed to an improvement (289 observations) or a 
decrease in the quantity or quality of the provision of ecosystem services (174 
observations) at the valued sites. Values may be reported at the individual level, at a 
household level, or aggregated over the entire population that holds values for a 
certain ecosystem service. To allow for a comparison between values calculated in 
different years and expressed in different currencies and metrics, value observations 
were standardized to a common metric and currency. Following the procedure 
described in Brander et al. (2006) and Ghermandi et al. (2008), values were 
standardized to 2003 USD per year. Values referring to different years were deflated 
using appropriate factors from the World Bank Millennium Development Indicators 
(World Bank 2006), while differences in purchase power among the countries were 
accounted for by the Purchase Power Parity (PPP) index provided by the Penn World 
Table (Heston et al. 2006). Values reported in USD for ecosystems that are not 
located in the United States of America are first converted to units of local currency 
based on the average exchange rates during the year of the study.  
The distribution of value observations across ecosystem services and types is 
presented in Table 1. Six categories of prevailing ecosystem types are considered: 
estuarine ecosystems, sandy shores and beaches, mangroves, coral reefs, and other 
types of coastal ecosystems. The latter mainly includes two types of valuation sites: 
(i) open coastal waters, where recreational fishing takes place; and (ii) sites that 
comprise a range of ecosystem types which cannot easily be ascribed to one or more 
of the remaining categories (e.g., the whole coast of England). To correctly interpret   14
the number of observations reported in Table 1, one must thus bear in mind that a 
single observation may pertain to two or more different ecosystem types and/or to two 
or more service categories. For instance, adding up the observations of the 
recreational fishing, non-consumptive recreation and cultural/aesthetic values of 
coastal marshes, one could assume that the total number of observations for coastal 
marshes should be equal to 40 (= 12 + 22 + 6) when in reality it is only 31, since 9 
observations provide a combined value estimate for two different services.  
 
Table 1. Number of value observations per ecosystem type and service 
Prevailing ecosystem type  Ecosystem service category   




Cultural and  
aesthetic  Total 
Coastal marshes  12  22  6  31 
Coral reefs  5  73  15  84 
Estuarine 34  51  28  76 
Mangroves 9  16  16  27 
Sandy shore and beaches  58  196  35  239 
Other coastal ecosystems  223  136  99  315 
        
Total 332  482  199  758 
 
The largest number of observations is for non-consumptive recreational activities 
(482 observations) and recreational fishing (332 observations), which are derived 
from 122 and 72 studies, respectively. Non-consumptive recreational values are 
mostly ascertained for sandy shores and beaches (196 observations) while only few 
observations are available for both non-consumptive and consumptive recreational 
values of mangroves and coastal marshes. Recreational fishing studies are mostly 
valuing open coastal waters (which are classified as “other coastal ecosystems” in 
Table 1), but a substantial number focuses on shellfishing and shore fishing in sandy 
shores and beaches (58 observations) and on fishing in estuarine waters (34   15
observations). Considering all three ecosystem services categories in Table 1, a 
relatively large number of observations are available for sandy shores and beaches 
(239 observations) and for estuarine waters (79 observations).  
4.1 Recreational  Fishing 
In total, we collected 332 observations from 72 studies containing a valuation of 
recreational fishing activities in estuarine and coastal ecosystems. Of these, 177 
observations from 35 studies focus exclusively on recreational fishing, while the 
remaining studies provide values aggregated with those for non-consumptive 
recreational activities (100 observations), passive values (13 observations), or both 
non-consumptive recreation and passive values (42 observations). Most of the 177 
observations focusing exclusively on recreational fishing implemented the travel cost 
method (100 observations), but a substantial number used stated preference 
techniques (CVM, 71 observations; CE, 3 observations). The studies examine the 
recreational values in ten countries, the large majority of observations being from 
sites in the United States (152 observations). A large number of observations are 
concentrated in the states of Texas (29 observations), California (29 observations), 
and Alaska (27 observations).  
The collected observations reflect different types of values and recreational 
experiences. Most studies investigate the values of open sea angling, but some focus 
on shore fishing (Kawabe and Oka 1996; Kling and Herriges 1995; Whitehead et al. 
2008) or shellfishing (Péronnet et al. 2002; Kawabe and Oka 1996; Davy 1998; 
Appéré and Bonnieux 2003). Some of the studies focus on a single fish species such 
as salmon (Brown et al. 1980; Cameron and Huppert 1989; Huppert 1989), striped 
bass (Cameron and Huppert 1989; Snyder 1983; Huppert 1989), Pacific threadfin 
(Cantrell et al. 2004), or halibut (Carson et al. 1987). The majority of studies,   16
however, investigate the overall value of the recreational fishing experience, 
aggregating values for all species that are captured at a specific location. 
The mean and median values for recreational fishing in the dataset amount to 
408.7 and 143.9 USD/person/year, respectively. Such values are consistent with the 
findings of a previous literature review conducted by Freeman III (1995) who 
reported typical values for recreational fishing ranging between 100 and 1,000 
USD/person/year. The highest value in the dataset, which amount to 4,399 
USD/person/year, was estimated by Cameron (1988) in a combined CVM and TCM 
study for recreational fishing in the Gulf coast of Texas. The lowest value, which 
amount to 3.1 USD/person/year, was estimated in a study on shellfishing in various 
areas in south-central Alaska – see Carson et al. (1987) 
The values included in the dataset may either reflect a total consumer surplus for 
recreational fishing in a site or a marginal variation in value due to a change in the 
quality of the fishing experience. Conforming to theoretical expectations, the average 
value per person per year in the 27 studies that elicit a total WTP or consumer surplus 
for recreational fishing is higher than marginal values and amounts to 680.5 
USD/person/year. The average marginal value is 216.3 USD/person/year. From the 
dataset it is also derived that the value for preventing a decrease in the provision of 
recreational fishing services amounts to 247.5 USD/person/year and is higher than the 
average value attributed to an improvement in the fishing experience, which amounts 
to 177.7 USD/person/year. More information on the values of marginal changes in the 
provision of the recreational fishing service is provided in the studies summarized in 
Table 2. 
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Table 2. Summary of selected valuation studies for recreational fishing 









Increase in catch rate  TCM  1 – 30 





Increase in catch rate  CVM  3.2 – 60  Wheeler and 
Damania 2001 









CVM 45.6  Kontogianni  et 
al. 2003 
San Francisco 
Bay, CA, USA 











Increase in license fees CVM  77 – 81  Kerr et al. 2003 
Oahu, HI,  
USA 

























CVM  313 - 2,028  Cameron 1988 
North Carolina, 
USA 
Increase in catch rate  TCM  437  Whitehead et 
al. 2008 
Note: 
a Value is expressed in USD/person/trip for 20–100% increase in catch rate; 
b Value for shore 
fishing; 
c Value for different species (snapper, kingfish, blue cod, kahawai, and rock lobster). 
 
As we can see, the monetary values in Table 2 are classified based on the type of 
scenario that they consider. Studies estimating the values of increasing fish catch 
rates, investigate increases ranging from one fish per trip (Arndorfer and Bockstael 
1986; Wheeler and Damania 2001), to double catch rates (Agnello and Han 1992; 
Cameron and Huppert 1989). The average value of increased catch rates is 322 
USD/person/year. The changes in environmental quality considered include water 
quality improvement (Eggert and Olsson 2003; Kontogianni et al. 2003; Wey 1990; 
Appéré and Bonnieux 2003), reduced congestion of fishing boats (Wey 1990), and 
changes in beach width due to sea-level rise (Whitehead et al. 2008). The average 
value of changes in environmental quality in the investigated studies is 290   18
USD/person/year, which is slightly lower than the average value of increased catch 
rates. 
4.2 Non-consumptive  Recreation 
A large number of valuation studies have endeavored to ascertain the value of 
estuarine and coastal ecosystems in supporting non-consumptive recreational 
activities such as sunbathing, swimming, diving, snorkeling, boating, whale watching 
and other types of recreational activities that are not directly connected to the aquatic 
environment such as birdwatching and hiking. Although the enjoyment of such 
services does not involve a direct extractive use of natural resources, some forms of 
non-consumptive recreational activities have been associated with substantial 
modifications of the natural ecosystems and degradation in ecosystem quality 
(Bramwell 2004). This is the case for instance of recreational activities such as the 
traditional sea, sand and sun experience that is often related to mass tourism (as 
opposed to more nature-oriented eco-tourism).  
Beach tourism and recreation are major components of global tourism. Rising 
incomes and improved transport technologies are the main drivers of the large growth 
in the numbers of visits by domestic and international recreationists that many coastal 
areas worldwide have experienced in the last decades. This type of tourism has led to 
rapid economic development in various regions, resulting in the creation of 
accommodation facilities, commercial facilities and infrastructures as well as social 
and environmental changes. 
A large number of studies investigate the value of sea, sand and sun recreation in 
beach resorts. Of the 47 studies of the values of sandy beaches that we collected, 146 
observations from 31 studies focus exclusively on non-consumptive recreational 
activities. The remaining 50 observations provide combined estimates of non-  19
consumptive recreational and passive values (24 observations), non-consumptive and 
consumptive recreation (24 observations), or of all three service types (2 
observations).  
The beach valuation studies in the dataset may be classified into two broad 
categories: studies aimed at the determination of the demand curve of recreational use 
of beaches (e.g., Bell and Leeworthy 1990; Bin et al. 2005; Blackwell 2007) and 
studies that aim at the elicitation of the welfare impact of a marginal change in 
ecosystem health or quality of the recreational experience. Such marginal changes 
include (i) improvement of seawater quality, (ii) beach renourishment program or 
coastal erosion protection measure (see Table 3), (iii) other types of improved 
conditions such as reduced congestion (Lin 1994), (iv) improved access (Oh et al. 
2008), or maintenance programs (Alberini et al. 2005; Bateman et al. 2001; Pitt 
1997), or finally (v) a WTP to avoid the degradation in the quality of their recreational 
experience due, for instance, to harmful algal blooms (Nunes and van den Bergh 
2004). Table 3 provides an overview of the valuation studies focusing on water 
quality improvement, beach renourishment, and erosion control. 
As far as the non-consumptive beach recreation studies are concerned, the mean 
value standardized to USD (2003) is 178.9 person/year. The median value is 55.9 
USD/person/year. Confirming our expectations, the average total WTP of individuals 
is higher than their marginal WTP for a change in ecosystem quality. In the former 
case, the mean and median values elicited in the valuation studies are 499.7 and 142.5 
USD/person/year respectively. In the case of the valuation of marginal changes, the 
sample mean and median values amount to 80.4 and 41.1 USD/person/year 
respectively. Among the marginal valuation studies whose results are reported in 
Table 3, the highest values are found for beach renourishment, with 271.8   20
USD/person/year, and the lowest for water quality improvement, amounting to 38.5 
USD/person/year. Finally, valuation studies focusing on erosion protection elicited 
intermediate values (113.7 USD/person/year). 
 
Table 3. Summary of selected valuation studies for non-consumptive beach recreation 















CE  3.9  Mourato et al. 
2003 
















TCM  14.7-20.8  Choe et al. 1996 
Norwich, Lowestoft 





CVM  16.8-73.9  Georgiou et al. 
1998, 2000 
Kay Biscayne & 

























CB  61.2-1,089.7  Whitehead et al. 
2008 
Nam Rin,  
THA 
Erosion control  CVM  64.0-64.6  Saengsupavanic
h et al. 2008 
Tybee island, GA, 
USA 
Erosion control  CE  87.0-212.1  Landry et al. 
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Table 4 contains observations regarding primary economic valuation studies that 
focus on the value assessment of non-consumptive recreation benefits from estuarine 
ecosystems. In total, we collected 51 observations from 9 studies, several of them 
focusing on particularly relevant sites such as the Chesapeake Bay (Bockstael et al. 
1989; Feitelson 1992), the Albemarle Lagoon and Pamlico Estuary system   21
(Whitehead et al. 2000; Huang et al. 1997), and the Peconic Estuary (Johnston et al. 
2002).  
 
Table 4. Summary of the valuation studies for non-consumptive, recreational use of 
estuarine ecosystems 
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WTP for waterfront, 
water access or 
access to navigable 
water 
CE 1,935-33,567
c Feitelson  1992 
Notes: 
a The lower and upper bound values are expressed as a WTP per trip and CS per trip, 
respectively; 
b Value is a combined estimate of different service types; 
c Value is expressed as the net 
present value of the service for a household.  
 
According to our dataset, the mean individual values for recreation in estuarine 
ecosystems are 83.5 USD/person/year. In addition, if we use primary valuation studies 
on estuarine ecosystems that combine the of both non-consumptive recreational 
benefits with consumptive recreation and passive values, then mean individual values 
range up to 143.0 USD/person/year. Alternatively, total economic values range from 
129,836 USD/year, which is the estimated value of picnicking, walking and wildlife   22
viewing in the protected area of the Isonzo estuary in the Veneto region of Italy 
(Marangon et al. 2002), to 31.4 million USD/year, which is the estimated value of 
birdwatching and wildlife viewing in the Peconic estuary (Johnston et al. 2002). 
4.3  Cultural and Aesthetic Services 
4.3.1 Aesthetic  Values 
An undeveloped shoreline that offers open space and scenic beauty may significantly 
contribute to the well-being of people residing in nearby locations. Particularly in 
urban areas, coastline management/protection is an important public policy issue and 
the development of tools for the assessment of the aesthetic value of the shoreline 
may provide policy makers with a useful tool to facilitate debates and informed 
decision making. 
The hedonic pricing method has been applied in several studies to the valuation 
of the aesthetic value of estuarine and coastal ecosystems. In the hedonic theory of 
housing markets, the proximity to open space or the sea shore is one of the attributes 
that make up the housing bundle, and its price is implicit in the overall price of 
dwelling units. Assuming market clearance, market price – transaction price – can be 
disaggregated and expressed in terms of a wide set of attributes with respect to the 
dwelling unit in consideration. 
Various hedonic pricing studies demonstrate that the aesthetic value of estuarine 
and coastal ecosystems may have a substantial economic significance. Parsons and 
Wu (1991) analyzed the sell price of 1,435 houses located in proximity to the 
Chesapeake Bay coast in Anne Arundel County, MD, with the purpose of determining 
welfare losses due to house displacement under a new state program limiting new 
development in a 1,000 foot buffer zone from the water. Three types of coastal   23
amenities were considered: water frontage, water view, and distance from the shore. 
The authors found high values for lost coastal amenities, particularly for lost frontage 
and water view. The total losses aggregated over the whole county were estimated in 
19.1 million USD (1983 USD) for the years 1986-1990 and 5.9 million USD for the 
years 2000-2004.  
Morgan and Hamilton (2009) describe a methodology aimed at distinguishing 
between the benefits derived by households from accessing the beach and from 
enjoying a scenic view. In the context of a hedonic pricing study focusing on 
Pensacola Beach in Florida, they find that households are willing to pay 1,334 USD 
for a one-degree increase in property viewshed.  
A study conducted by (Hamilton (2007) on coastal areas of Germany further 
reveals that the type of coastal landscape has a significant effect on scenic view 
values. With a focus on tourist accommodations, she estimates that the conversion of 
1 km of open coast to dykes would result in a loss varying between 410,252 and 
1,017,806 euro depending on location and model specification.  
4.3.2 Spiritual  and  religious Values 
Although people’s perception of the constituents of their well-being reflects the 
geographic, cultural, and ecological environment in which they live, spiritual and 
religious values provided by ecosystems are essential for human well-being in all 
contexts. Spiritual and religious values are very important to a large range of people 
around the world. They can be interpreted as a significant driving force that 
characterizes social relations through their effects on the structure of preferences, in 
particular affecting perspectives with respect to observations of and interactions with 
ecosystems. Spiritual benefits derived from ecosystems may be linked to the issue of 
health and well-being. Furthermore, one’s sense of security or social   24
belonging/partnership may be affected by the loss of a relevant ceremonial or spiritual 
site, with a consequent weakening of social relations in a community. The 
conservation of spiritual and religious values provided by ecosystems can also have 
an influence on the perceptions of freedoms and choice.  Ultimately, such values can 
be considered the constituents factors in the motivation of citizens toward nature 
conservation and natural resource management.  
Despite the recognition of the importance of spiritual and religious values, these 
values are often not represented in the decision-making process (Verschuuren 2006). 
This fact may be associated with the non-material nature of the benefits involved, and 
may also be a result of the difficulty, if not impossibility, of expressing the magnitude 
of these benefits in monetary terms. Within this context, if one agrees to proceed with 
a non-monetary valuation approach, there then exists the need for consensus on the 
exact nature of the metrics to be used in such an exercise. There are some examples of 
attempts in this direction, which include the way that nature is perceived, how it is 
integrated into religious and cultural experience, and the intangible nature of the 
spiritual connection between people and nature (de Groot et al. 2002). Other studies 
which examine these issues often appear in the fields of sociology, anthropology and 
the social science aspects of environmental studies. 
The scarce and fragmented nature of empirical information on the magnitude of 
spiritual and religious values provided by natural ecosystems can explain the high 
difficulty in the translation and integration of spiritual and religious values into policy 
formulation. Another relevant contributory factor to this governance issue is that of 
the notion of “feeling of ownership”; spiritual values are often understood only by 
“insider groups”, with policies being either drafted or led by “outsider groups”.  As a 
result, there can exist a significant asymmetry of information that can result in the   25
misallocation of resources with respect to the protection of key ecosystems that play a 
role in the provision of spiritual and religious values.  
Another challenge to the valuation of spiritual and religious values and its 
integration into policy analysis is its inherently “synthetic” nature. The importance 
attached to the natural habitat can be affected by the manner in which the culture 
organizes the importance of language, governance, knowledge bases, arts and 
expressions. In a particularly illustrative quote, Schama (1995) writes, “Landscapes 
are culture before they are nature; constructs of the imagination projected onto wood, 
water, and rock”. The importance of culturally defined non-material, spiritual values 
is often understated due to the complex and synthetic nature of its definition. 
With respect to spiritual values, it becomes necessary to identify and evaluate 
potential trade-offs. This can be a particularly difficult task. Multi-criteria analysis 
and participatory resource appraisal have been used recently to evaluate spiritual 
values (Verschuuren 2006). However, it is difficult for research, and particularly 
advocacy, to present economic arguments and avoid a moral argument. Indeed there is 
a stated difference between (1) research for economic valuations of ecosystems and 
(2) analyses of their spiritual importance, the latter of which is only recently being 
integrated into effective decision making.  
In recent years, there has been increased research efforts geared towards the 
disentanglement, mapping and quantification of the magnitude of spiritual and 
religious values. This has allowed for some important values to be integrated into 
national policy. In Australia, for example, the aboriginal people were able to integrate 
spiritual values into management policy of Sacred National Sites; Carter and Bramley 
(2002) provide one of the few examples of this integration into the policy setting with 
respect to World Heritage values of the Great Sandy Region, Australia.    26
The IUCN has recently sought to characterize Sacred National Sites worldwide, 
and these sites are categorized based on use values, wilderness level, religious 
activity, and other factors (Wild and McLeod 2008).  For example, in Malawi, the 
Nyika National Park Large area contains four sacred sites, which local people still use 
for rainmaking ceremonies; in Japan, the Kii Mountains National Parks and WHS 
contain several Shinto and Buddhist temples, sacred sites and pilgrimage trails for 
both faiths in continuous use for over one millennium, and in India, the Great 
Himalayan National Park includes many places of religious importance for Hinduism 
(Wild and McLeod 2008).  
These few studies represent an important movement toward clarity and 
consistency in the quantification of religious and spiritual values derived from 
ecosystems. This is a necessary first step to the incorporation of such values into 
policy and management frameworks. The general trend has been to push for an 
integration of spiritual and cultural values into valuation science analyses, particularly 
where there exists a clearly defined relation between human welfare and ecosystem 
function (Harmon 2003; Vanclay 2002). The valuation literature, however, has given 
more focus on the economic valuation of the passive, non-use values, which shall be 
discussed in detail in the following sub-section. 
4.3.3  Cultural/Passive values  
Of the total number of observations that build up the dataset, 199 include an 
estimate of cultural values of estuarine and coastal ecosystems. Most of the 
observations combine value estimates for passive values and recreational fishing (13 
observations), non-consumptive recreation (60 observations), or both consumptive 
and non-consumptive recreation (42 observations). We could collect in total 84 
observations from 29 independent studies that are exclusively focused on existence   27
and option ecosystem values. Most of the observations express the WTP to avoid 
deterioration in the current conditions (47 observations) or to achieve an improvement 
with respect to the current status (20 observations). These observations are 
summarized in Table 5. All of the observations were elicited by means of stated 
preference methods, mostly CVM (73 observations). Choice experiment was 
implemented in five studies, yielding 11 observations (Eggert and Olsson 2003; van 
Beukering 2006; Windle and Rolfe 2005; Johnston et al. 2001; Birol and Cox 2007). 
Most of the observations combine different types of non-use values (i.e., existence, 
option and bequest), but some of them focus specifically on existence values 
(Silberman and Klock 1988; Silberman et al. 1992) or option values (Johnston et al. 
2001; Anoop and Suryaprakash 2008). Some of the studies aim at the elicitation of the 
WTP of non-users for passive ecosystem values (Bockstael et al. 1986; Hartje et al. 
2001; Windle and Rolfe 2005; Seenprachawong 2003), while other focus on the non-
use values that recreationists may hold in addition to their use values (Anoop and 
Suryaprakash 2008; Lee and Han 2002; Bann 2000).  
The services of a certain ecosystem can contribute to the well-being of people that 
live far away from it and do not have the opportunity to directly or indirectly use its 
services. Windle and Rolfe (2005), for instance, selected a survey population living at 
700 km distance from the study site – the Fitzroy estuary in the Great Barrier Reef 
catchment in Australia – to estimate the value associated with the protection of its 
environmental health. Survey respondents elicited an average WTP of 2.3 
USD/person/year for a one percent improvement in the environmental health of the 
estuary. 
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Table 5. Summary of selected valuation studies for non-use services 
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BEL 
Passive value of oil spill 
prevention 
CVM  115.5 - 151.6 
a  Biervliet et al. 
2005 
Notes: 
a Value is expressed as a one time payment for a household unit 
 
Finally, the average WTP elicited in the studies focusing solely on cultural values 
amounts to 191.6 USD/person/year. Such a value is lower than the average WTP   29
found for recreational fishing but slightly higher than those for beach recreation and 
recreation in estuarine waters.  
4.3.4 Synthesis 
In this section we reviewed the economic valuation literature on services provided by 
estuarine and coastal ecosystems along the lines of recreational (consumptive and 
non-consumptive), cultural and aesthetic service categories. The resulting monetary 
value estimates seem to give unequivocal support to the notion that there are positive 
and significant recreational, cultural and aesthetic values associated with estuarine 
and coastal ecosystems. Furthermore, and in confirmation to theoretical expectations, 
the average value elicited in the observations that combine non-consumptive 
recreation and other types of ecosystem services is higher than in the sub-sample 
focusing solely on non-consumptive recreation. For example, the mean value for sub-
sample combining non-consumptive recreation and passive uses is 407.3 
USD/person/year, while the mean value for non-consumptive recreation and 
recreational fishing amounts to 429.5 USD/person/year.  On the other hand, the mean 
value for sub-sample combining valuation studies that focus only on recreational 
fishing is 216.3 USD/person/year.  
With a view to management and policy, it is also possible to conduct such 
assessments from alternative perspectives based on commonalities and shared 
governance challenges, including the formulation of commonly accepted policies such 
as payments for ecosystem services. In the following section we discuss and review 
the literature from three policy-anchored perspectives, each of which embeds all of 
the ecosystem services under consideration. With recognition that the three categories 
by definition are not mutually exclusive, we refer to: (a) coral reef ecosystems, (b) 
Marine Protected Areas (MPA), and (c) Small Island Developing States (SIDS).   30
 
5  The Empirical Evidence from a Management Perspective:  Coral 
Reefs, Marine Protected Areas and Small Island Developing States 
5.1 Coral  Reefs 
Existing within multiple regions and political jurisdictions, coral reefs and their 
habitats support the highest marine biodiversity in the world (Obura and Grimsditch 
2009). Considered the most diverse ecosystems of the ocean (Debenham 2007), coral 
reefs occupy approximately only 0.1-0.5% of the ocean floor (Moberg and Folke 
1999). Nevertheless, coral reef ecosystems are a significant source of welfare to both 
developing and developed countries. Embedded within coral reef ecosystems exist 
considerable recreational, cultural and aesthetic values to both local and international 
communities. Today, it is estimated that more than 500 million people depend on 
them for a host of ecosystem services (Obura and Grimsditch 2009).  
At the same time, coral reef ecosystems face significant threats of degradation.  It 
is estimated that 70% of the world’s coral are threatened or have been destroyed 
(Obura and Grimsditch 2009). Climate change in particular is considered to be one of 
the greatest threats, with mass coral bleaching due to increasing sea temperatures 
responsible for much of the present loss of coral cover (Brander et al. 2007; Obura 
and Grimsditch 2009).  In addition, human activities such as destructive fishing 
practices, land-based pollution and non-sustainable tourism act in synergy to place the 
world’s coral reefs under multiple threats. It can also be argued that a source of the 
sub-optimal use of coral reef resources (and hence their degradation) is their open 
access, public good nature which can result in their under-valuation in relevant 
decision-making (Brander et al. 2007).     31
The significant levels of services provided by coral reefs to both national and 
international communities, the non-market based characteristics of some of these 
services, and the associated multiple threats and challenges, have all resulted in an 
increasing literature on coral reef valuation. The policy thrust of such studies have 
their justification in (1) a quantitative estimation of the welfare changes associated 
with coral reef degradation (2) the incorporation of more realistic values into 
decision-making processes and (3) an investigation into the potential for the increased 
financing of conservation activities.  The third category in particular has led to a focus 
on the valuation of recreational services provided by coral reef ecosystems, with an 
aim to the capture of greater levels of consumer surplus so as to better aid 
conservation and ultimately serve the economic interests of the local community 
stakeholders. 
Table 1 shows that we collected 84 observations from 25 coral reefs valuation 
studies using either stated or revealed preference valuation methods. Of these, 64 
observations focus solely on non-consumptive recreational activities, while the 
remaining studies provide combined observations with passive uses (6 observations) 
or consumptive recreation (3 observations). In addition to these, we collected 9 
observations focusing solely on non-use and passive values, and 2 observations on 
recreational fishing only. Most coral reefs valuations are from the Caribbean 
(Dharmaratne et al. 2000; Parsons and Thur 2008; Edwards 2009; Rudd et al. 2001) 
and from the Coral Triangle region (Nam and Son 2004; Yeo 2004; Arin and Kramer 
2002; Asafu-Adjaye and Tapsuwan 2008; Svensson et al. 2008). Several valuation 
studies focused also on the Great Barrier Reef in Australia (Carr and Mendelsohn 
2003; Driml 1999; Kragt et al. 2006; Windle and Rolfe 2005), and on coral reefs in 
the Red Sea (Cesar 2003; Wielgus et al. 2003), and Hawaii (Cesar and van Beukering   32
2004). Table 6 presents an overview of valuation studies assessing the marginal value 
attributed to a change in the quality or quantity of the non-consumptive recreational 
experience in coral reef ecosystems.  
 
Table 6. Summary of selected valuation studies on coral reef recreation 
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a  Wielgus et al. 
2003 
Notes: 
a The estimated total economic value per year is 713,921-3,395,878 USD/year; 
b Value is 
expressed as WTP per person per trip referring; 
c Value is estimated for local users only. 
 
The mean and median individual values for the observations focusing solely on 
non-consumptive recreation are 700.4 and 138.3 USD/person/year, respectively. Both 
values are higher than those previously reported for beach recreation in Section 4.2. 
The studies comparing the values of residents and repeat users with those of 
international tourists found lower individual values for the former (Dharmaratne et al. 
2000; Seenprachawong 2003; Cesar and van Beukering 2004; Nam and Son 2004).  
However, none of the studies differentiate between single-purpose and multi-purpose 
visits. 
Similarly to the previous findings for beach recreation, the economic values of 
coral reefs ecosystems show a great deal of variation. Mathieu et al. (2003) estimates   33
that for recreation in small marine protected areas in the Seychelles islands, which 
extend for less than 10 km of coastline and receive less than 400 visitors per year, 
there exists a value range from 4,322  to 11,924 USD/year (Port Launey marine park) 
and from 3,151-13,102 USD/year (Baie Terney marine park). The highest values in 
the dataset amount to 3,230 million USD/year and were estimated for the Great 
Barrier Reef in Australia, which extends for several thousands kilometers and hosts 
every year about two million tourists (Carr and Mendelsohn 2003). The positive 
correlation between total value, ecosystem size, and yearly number of visits is 
presented in Figure 3.  














































































Figure 3. Correlation between economic values of recreation in coral reefs and 
ecosystem size and number of recreationists 
 
A recent, comprehensive review of valuation studies on recreation in coral reefs 
and a meta-analysis of their results are presented in Brander et al. (2007). The authors 
used 100 observations from 52 studies and tested the potential of the methodology for 
the transfer of value estimates to sites where primary valuations are not available. 
Their findings indicate that the area of dive sites and the number of visitors are among 
the main factors influencing the individual WTP of recreationists per visit to a coral   34
reef site. Furthermore, they observed that different valuation methods produce widely 
different values, with CVM producing significantly lower estimates. The findings of 
the present study confirm that stated preference methods (CVM and CE) produce 
substantially lower values than TCM. The average individual WTP estimates for 
stated preference methods amount to 59.8 USD/person/year for CVM and 94.3 
USD/person/year for CE. The average value estimated with TCM is substantially 
higher and amounts to 1,147.4 USD/person/year. A somewhat more troubling result 
of the study by Brander et al. is the high importance played by authorship effects in 
determining value estimates. In their analysis, about 65% of the total variance in coral 
reef recreation values can be attributed to differences between authors. Such effect 
may constitute an important criticism to the reliability of primary valuation studies 
(Bateman and Jones 2003).  
Notwithstanding the range in variability of the estimates, varying across changing 
factors such as geographical location, the precise type of recreational activity and the 
definition of the user, the valuation studies presented here as a sample of the existing 
literature demonstrate that there is a significant potential revenue capture of coral reef 
recreational activities. Alternatively, we can say that there is a potentially significant 
welfare loss should coral reef degradation trends continue. These benefits/losses can 
be defined directly in terms of the recreationist users of the resource but should also 
be linked to the welfare of the local communities who depend on the resources of the 
ecosystem. In fact, most studies lack a uniform, clear perspective on the valuation of 
coral reefs as a key, distinct resource supporting the livelihood of the local 
communities. Therefore, available economic valuation estimates on coral reef 
recreational services should generally be regarded as providing lower bounds to the 
unknown value of these ecosystems.   35
5.2  Marine Protected Areas  
One strategy that has been developed as a response to the ongoing degradation of 
marine ecosystems is that of the “Marine Protected Area” (MPA). MPAs can exist in 
many different forms, with each defined by the level of human activity allowed within 
its boundaries
1. MPAs can be established and protected through individual, national 
or regional systems (Salm et al. 2000). A tool for the management of human activities 
within a marine area rather than the management of the marine resources themselves, 
MPAs have been and continue to be established worldwide (Morin Dalton 2004; 
Laffoley 2008).   
The precise structure of the limitations of human activity within an MPA depends 
upon the management targets for which the restricted area was established (Morin 
Dalton 2004).  MPAs can be characterised by a wide range of objectives that include 
fisheries restoration and sustainability, biodiversity protection, and tourism targets 
(Pomeroy et al. 2004; Salm et al. 2000). While the role of MPAs as a tool for fisheries 
management is often the focus of much of the academic literature (Morin Dalton 
2004), MPAs are more often designated as “multiple-objective” (Salm et al. 2000).   
Notwithstanding the accepted role of MPAs in ecosystem conservation and 
management, less than 10% of the existing protected areas are in fact succeeding in 
the achievement of their management objectives (Pomeroy et al. 2004).  The ability of 
MPAs to effectively achieve their objectives depends on a range of factors that 
include the clear and proper definition of those objectives, the existence and 
                                                 
1 See IUCN (2008) for a comprehensive list of protected area management categories. At its most 
generic level, an MPA can be defined as the application of boundaries to a portion of the sea, and often 
some associated shoreland habitat, within which human activities are limited or restricted by an explicit 
legal or regulatory framework (Laffoley 2008).   36
enforcement of the appropriate regulatory framework, and acceptance of the MPA by 
local communities (Salm et al. 2000). In addition, the success or failure of an MPA 
also depends to some extent upon the management of the area outside of its 
boundaries. Lack of financial sustainablity and improper management of self-
financing mechanisms can also be a constraining factor.   Finally, it is also recognised 
that when used in conjunction with other marine and coastal management tools, 
MPAs can contribute to a synergistic effect that can act as a pillar to marine 
conservation (IUCN 2008).   
The interlinkages between MPA establishment and the tourism sector is an 
important and increasingly recognised one. The tourism sector can both produce the 
greatest value added to an MPA and also be the first to benefit from its establishment 
(Kelleher 1999).  An MPA can lead to an expansion of nature-based recreation and 
tourism activities
2, thereby providing new job opportunities for local communities.  
This expansion can occur as a result of both (a) an arousal of new interest as the 
protected area is established and (b) an increase in the quality itself of the marine 
resources and habitats to which tourists are attracted.  As employment and economic 
benefits accrue to the local communities, this can provide an excellent incentive for 
conservation on a local scale. 
In order to reap financial benefits of the tourism and eco-tourism sector, MPA 
access must be adequately priced. With the existence of a significant non-market 
component to the welfare generated by eco-tourism services, existing market 
structures may not fully map this value.  Hence the need for primary valuation studies 
                                                 
2 Of course, any expansion of the tourism industry around an MPA must be done within accepted codes 
of environmental practice that have been explicitly defined by the MPA management.   37
that can reveal existing consumer preferences and surpluses for this type of activity.  
Pricing mechanisms based on such valuations can lead to sustainable self-financing. 
The value of eco-tourism in MPAs has been investigated in several valuation 
studies. Some of them focused on existing or proposed protected areas and evaluated 
whether the establishment of a user fee system or an increase in the existing entrance 
fee could be used as policy tool to capture the visitors’ consumer surplus and allow 
for such natural reserves to be financially sustainable. Table 7 presents a series of 
valuation studies that implemented stated preference methods to determine the WTP 
for park visits and suggest various pricing policy to collect such funds. Other studies 
implemented the travel cost methodology to assess the consumer surplus of recreation 
in natural parks. Reid-Grant and Bhat (2009) estimated a total consumer surplus of 
980 USD/person/trip for visiting the Montego Bay Park in Jamaica. Martinez-
Espineira and Araña (2008) evaluated in 504–638 USD/person the value of a trip to 
the Gros Morne National Park in Newfoundland, Canada. Bhat (2003) estimated that 
the establishment of a marine reserve in the Florida Keys would both increase the 
yearly number of trips undertaken by tourists and increase by 69% the use value per 
trip (523 USD/person/trip). In addition, Bhat (2003) found that the maintenance cost 
to preserve the current environmental quality in a marine reserve in the Florida Keys 
amounts to only 2% of the annual recreation benefits that the reserve would generate 
under an optimal entrance fee policy.  Moreover, the protected area does not need to 
be necessarily managed by a public authority; Svensson et al. (2008) observe that 
hotel managed marine reserves may similarly achieve the objectives of nature 
conservation and economic sustainability. 
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Table 7. Stated preference valuation studies on marine protected areas 
Marine protected 
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Mu Ko Similan, 
THA 
Diving, snorkeling  CVM  -  Asafu-Adjaye and 
Tapsuwan 2008 
Turks and Caicos 
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Wildlife viewing  CE  -  Rudd et al. 2001 
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Diving, snorkeling  CVM  4.7-5.1 
d  Yacob et al. 2009 
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Diving, snorkeling  CVM  5.0-6.8
 d  Yacob et al. 2009 
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Hiking, resting  CVM  7.6 
a  Lee and Han 2002 








Not specified  CVM  9.2  Adamson-Badilla 
and Castillo 1998 
Alona beach,  
PHL 




Diving, snorkeling  CVM  11.8  Arin and Kramer 
2002 




CVM  25.6  Mathieu et al. 2003 




CVM  28.4  Mathieu et al. 2003 
Mactan island, 
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Hiking, resting  CVM  20.7 
a  Lee and Han 2002 
Curieuse, SYC  Boating, snorkeling, 
diving 
CVM  34.1  Mathieu et al. 2003 
Montego Bay, 
JAM 
Recreational values  CVM  24.0 
a  Dharmaratne et al. 
2000 
Ile Coco, SYC  Boating, snorkeling, 
diving 




Recreational values  CVM  24.5
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CVM  26.0  Walpole et al. 2001 
Bonaire,  
ANT 
Diving CVM,  CE  116.5 




Recreational values CVM  44.3-223.8 
a  Dharmaratne et al. 
2000 
Notes: 
a Value is expressed in USD/person/year; 
b International visitors only; 
c Domestic visitors only; 
d 
Lower value is for domestic tourists, upper value is for international tourists. 
 
There exist various policy implications of valuation studies such as these. Firstly, 
they provide quantifiable and growing evidence that there is an increasing potential 
for ecotourism benefits (and by extension, welfare benefits to local communities who   39
are also being limited in their use of the resource) with the establishment of MPAs. 
Secondly, ecotourism in MPAs has a high and generally largely unexploited potential 
to raise revenue for conservation through user-based financing mechanisms.  Finally, 
it is necessary to determine how these non-market benefits can directly benefit the 
local communities whose access to the protected area and its resources is by definition 
also being limited; this is a policy instrument question that, while not targeted by the 
present valuation studies, also needs to be addressed. This perspective becomes of 
particular interest since while much of the conservation arguments associated with 
MPA establishment target the present or potential commercial uses and benefits, there 
also exist equally important (though less tangible) spiritual and cultural benefits 
associated with the protection and preservation of a marine area and its associated 
habitat and species.    
5.3  Small Island Developing States  
Most of the world’s biodiversity “hotspots” are to be found in the developing 
world (Myers et al. 2000). Small Island Developing States (SIDS) in particular are 
seen as one of the sites were global biodiversity is most in danger (UNEP 2003). 
Geographically, SIDS are spread across the continents of Africa, Asia, and Latin 
America and the Caribbean (LAC). A 2008 UN Report classified 51 states into the 
SIDS category (UN 2007).  
SIDS generally share a number of economic and environmental characteristics 
that make them highly vulnerable to exogenous impacts (Bass 1993; van Beukering et 
al. 2007; McElroy et al. 1990; Teelucksingh and Nunes 2009; UN 2007). Small 
populations are coupled with high population densities, concentrated in coastal zone 
areas which comprise much of the small land areas. An inevitably high ratio of coastal 
to total land area means that island ecosystems are frequently characterized as   40
‘fragile’, with a delicate balance existing between highly coupled terrestrial and 
marine ecosystems (McElroy et al. 1990). They are also known to be extremely 
vulnerable to environmental degradation (van Beukering et al. 2007), both in terms of 
endogenous shocks as ecosystem changes occur, as well as exogenous environmental 
shifts caused by natural disasters and climate change impacts. There is a heavy 
reliance on natural resource exploitation, leading to an economic vulnerability. SIDS 
can also exhibit a high degree of vulnerability to the world economy due to the 
existence of “monocrop”-type economies, and a dependence on international trade for 
the absorption of exports and as a source of imports. 
Due to geographical advantage, marine and coastal habitats play a particularly 
important role in SIDS. For many small islands the marine environment can be the 
most important economic resource (Bass 1993). It is commonly accepted that the 
marine resources available to island states can, if properly utilised, significantly 
contribute to the sustainable development of the region (Dolman 1990). If marine 
resources are left unmanaged or at best managed in a less than holistic sense, it is the 
poorer, rural coastal communities of the small island economies of the region and 
their future generations who will suffer the most.  While provisioning services 
through fisheries resources are particularly important to local communities, tourism 
(and, increasingly, eco-tourism) can play significant roles in island economies  
There exists a sparse dataset on primary valuation studies in SIDS; while some 
focus on local community values, most of them focus on the potential capture of 
tourism values for sustainable practices.  In the context of an abundance of desirable 
coastal habitats that exists within an environmental vulnerability to marine and 
terrestrial degradation, this focus can both quantify the implied potential economic   41
losses to the tourism sector as well as illustrate the ability to capture tourism values 
with a target to local community benefits.    
Table 8. Primary environmental valuation studies of recreational, cultural and 
aesthetic ecosystem services in Small Island Developing States (adapted from 










(across 4 islands)  WTP by eco-tourism dependent businesses 
for the protection of eco-tourism sites 
CVM  149.45




WTP for an improvement in coastal water 











Tourists’ WTP for agro-tourism 
(1) in organic farming systems 
(2) in conventional farming systems 







and Lizardo 2004 
Barbados  WTP by Users for Barbados National Park 
CVM 




Non-Use Values for Barbados National 
Park  CVM 
57.92 Dharmaratne  et 
al. 2000 
Jamaica  WTP by Users for Montego Bay Park 
  CVM 
24 Dharmaratne  et 
al. 2000 
Jamaica  Non-Use Values for Montego Bay Park 
CVM 
2.158 Dharmaratne  et 
al. 2000 
Puerto Rico  WTP for trips to a national forest 
  CVM 
102.64 
 
Loomis et al. 
2007 
Puerto Rico  WTP for trips to a national forest  TCM  16.01  Loomis et al. 
2007 
Papua New Guinea 
 
 
Existence value and use value for tropical 
rainforests 
(1) local community 




(1) 39.22 - 95.61  




Tourists’ WTP for visits to marine parks 
(use values)  CVM 25.61 




Tourists’ WTP for visits to marine parks 
(use values)  CVM 




Tourists’ WTP for visits to marine parks 
(use values)  CVM 




Tourists’ WTP for visits to marine parks 
(use values)  CVM 
34.05  Mathieu et al. 
2003 
Ile Coco, Ile La 
Fouce, Ilot Platte, 
Seychelles 
Tourists’ WTP for visits to marine parks 
(use values)  CVM 




Total Economic Value of mangroves 
(1) Household WTP for a 
management tax 










Economic loss of scuba divers to a decline 
in reef quality 
(1) decline to “good” quality 
(2) decline to “medium” quality 






Parsons and Thur 
2008 
Jamaica  Marine (coral reef) biodiversity 
CVM 
4.82  Spash et al. 1998 
Netherland Antilles 
(Curacao) 
Marine (coral reef) biodiversity 
CVM 
3.32  Spash et al. 1998 
Notes: 
a Note that this value, representing the WTP by businesses, is not comparable to the other values of this 
table which represent WTP by individuals; 
b These values represent WTP by individual households, not 
individual consumers.   42
 
Within this context, we analyze a selection of 10 primary valuation studies 
conducted in SIDS that address biodiversity’s role in the provision of recreational, 
cultural and aesthetic ecosystem services. Table 8 contains a synthesis of these 
studies, with WTP per person per year, standardized to 2003 USD, presented for each 
case. The values in Table 8 vary, dependent upon the valued scenario, the targeted 
group and the valuation method. Most of these studies addressed recreational and 
other values associated with marine ecosystems, with a focus on tourism and eco-
tourism activities in particular. Given that SIDS have geographic advantage in marine 
habitat, this observation is not a surprising one, but reflects a focus on what may be 
(or potentially be) one of the main productive sectors of a small island developing 
economy.   
Dharmaratne et al. (2000) present estimated user and non-use values in the 
context of marine parks in Jamaica and Barbados. The Barbados estimates are in 
general higher than the Jamaican ones, in particular the non-use values which for the 
Jamaican case are negligible. Mathieu et al. (2003) estimate the use values of tourists 
with respect to 5 marine parks in the Seychelles, which range between 21.63 – 36.65.  
Spash et al. (1998) estimate the value of marine biodiversity in the context of two 
marine parks in Jamaica and Curacao. These values are small, in particular in the 
context of a comparison with the similarly valued scenarios of Mathieu et al. (2003) 
and Dharmaratne et al. (2000).  Parsons and Thur (2008) value economic loss as a 
result of reef quality decline; not surprisingly, there is a significant increase in these 
values as reef quality worsens. Beharry-Borg and Scarpa (2009) estimate the WTP of 
beach recreationists for an improvement in water quality across two user groups,   43
snorkellers and non-snorkellers, with much higher values calculated for the 
snorkellers group.   
We identify four studies with a more terrestrial focus (Herrera Catalino and 
Lizardo 2004; Loomis et al. 2007; Manoka 2001; Naylor and Drew 2001). Herrera 
Catalino and Lizardo (2004) estimated the positive externalities from sustainable 
agriculture in the context of the potential for agro-tourism. Loomis et al. (2007) 
estimated the values associated with domestic user trips to a national forest, with an 
interesting perspective of a comparison of the application of two methods (CVM and 
TCM) for the same valued scenario. It is interesting to note that estimates resulting 
from both methods varied widely. Manoka (2001) estimated existence and use values 
for tropical rainforests across two very diverse communities – one from Papua New 
Guinea (PNG) and the other from Portland, USA. The WTP values for the PNG 
community were considerably higher than for the US community though, if 
generalized to total population estimates, the WTP by the US national community 
would by definition be relatively much higher to that of Papua New Guinea. Finally, 
Naylor and Drew (2001) estimated the total economic value of mangrove services in 
Micronesia. WTP estimates for the protection and use of the habitat through two 
schemes were presented: (1) through a management tax and (2) through a use permit. 
Given that the WTP for the management tax was considerably higher than that for the 
use permit, a key conclusion of the paper was that, despite the importance of 
provisioning services and direct use values to communities, there is also considerable 
weight placed on indirect use values from the ecosystem services, and on the 
existence values of the habitat.   
Many of the identified studies utilised one methodological approach, with CVM 
adopted as the main methodological tool. Some studies used CE (Beharry-Borg and   44
Scarpa 2009; Naylor and Drew 2001; Parsons and Thur 2008), with one study 
adopting the TCM (Loomis et al. 2007). With the CVM as one of the few valuation 
methodologies capable of capturing both (direct and indirect) use values and non-use 
values (or total ecosystem services) of an environmental resource, some of the studies 
using this approach addressed values beyond recreational ones to also capture cultural 
and aesthetic (non-use) values.  Dharmaratne et al. (2000) estimated both user values 
and non-use values associated with two Caribbean marine parks. Manoka (2001) 
focused on both existence and use values of tropical rainforests. Spash et al. (1998) 
estimated WTP for coral reef quality in two Caribbean case studies, with values that 
included amenity ones.   
Tourists or international users were the focus of most of the analyzed studies. 
However, some studies either concentrated entirely on local community values 
(Loomis et al. 2007; Naylor and Drew 2001), or incorporated local values together 
with international ones into the analysis (Beharry-Borg and Scarpa 2009; Spash et al. 
1998). Furthermore, Allport and Epperson (2003) analyzed the eco-tourism potential 
from the supply side rather than the demand side, with a focus on the WTP of eco-
tourism associated businesses for the protection of eco-tourism sites upon which they 
are dependent.   
Many of the SIDS studies focused on tourists’ WTP for the use of biodiversity 
resources. In the context of political jurisdiction over highly desirable marine 
environments, this is not a surprising find. The Convention on Biological Diversity 
recognizes that ecotourism is a vital growing segment of the tourism industry, and is 
increasingly viewed as an important tool for promoting sustainable livelihoods, 
cultural preservation, and biodiversity conservation (Honey 2006). Thus, valuation 
studies with a focus upon the potential of the development of these industries in SIDS   45
are vital components of future sustainable policy. However, this must be done in the 
context of benefits accrued to local communities. A noteworthy feature of the 
valuation studies in the SIDS dataset is a relative lack of focus on local community 
benefits from the biodiversity resources (Teelucksingh and Nunes 2009). In a 
“developing country” and more specifically a SIDS context, one important element of 
valuation is to see the distribution of benefits to the local population, or the benefit-
sharing component of the ecosystem services provided by the biodiversity resources. 
The present valuation studies do not reflect this aspect and further research work is 
welcome here. 
6  Scaling up Coastal Recreation Values  
The transfer of economic values of individual estuarine and coastal ecosystem 
services from a particular study site to another – but similar – site has become a 
common economic valuation methodology. The values estimated for estuarine and 
coastal ecosystem services in an original site (the study site) can be applied to an area 
where there is a need to be informed about the economic value of these ecosystems 
(the policy site).  
An important dimension in transferring economic values for ecosystem 
services is the so called up-scaling valuation method (Brander et al. 2008). In the 
scaling-up valuation exercise, economic values from a particular study site are 
transferred to another geographical setting, such as a national or sub-regional scale. 
Local values are therefore not applied in another local context, but instead are used to 
estimate the values of all ecosystems (or ecosystem services) of similar characteristics 
in a certain region.  
The word “upscaling” already reveals that (spatial) scale is a vital component 
of this method.  On the supply-side, ecosystems themselves vary in spatial scale (e.g.   46
small individual patches, large continuous areas, regional networks) with services thus 
provided at these different levels. On the demand-side, beneficiaries of ecosystem 
services also vary in terms of their location distribution. The spatial scale over which 
ecosystem services are provided and received is determined by the spatial scale over 
which an ecosystem function has effect and the spatial scale of (potential) 
beneficiaries.  Consideration of the spatial scale of the provision and beneficiaries of 
ecosystem services is also an important element in the calculation of the total 
economic value of these services (i.e., the aggregation of values across relevant areas 
and populations). In addition, accounting for spatial scale may be of further use in the 
formulation of policies to aid the management of ecosystem services, for example in 
the identification of winners and losers, the need for compensation/incentives, and the 
design of policies such as payments for environmental services. Against this 
background, we propose to explore the potential of this methodology in the derivation 
of aggregate, total economic values for coastal recreation services in Europe. 
Since several of the world’s leading tourist destinations are located in coastal 
regions of Europe and the Mediterranean, an analysis of tourist trends and recreation 
values in European countries offers a good example of the opportunities of coastal 
tourism and recreation. Figure 4 presents the total number of both domestic and 
international tourist arrivals in various coastal regions of Europe during the year 2003. 
The data are derived from the statistics collected by Eurostat (ec.europa.eu/eurostat) 
for member states of the European Union and are aggregated at the regional level of 







9,000 - 12,000 * Total number of arrivals for NUTS 2 regions in Ireland are not available. 
Source: Eurostat
 
Figure 4. Total number of tourist arrivals in European regions during year 2003 
 
The eight regions with the highest number of tourist arrivals per year (more than 
six millions arrivals in each of them) are all located in the Southern Mediterranean 
regions of Spain, France, and Italy. Coastal tourism is a leading economic sector in 
the Mediterranean region both in terms of revenues and occupation. In Spain, for 
instance, 83.4% of the 53.5 million tourists sojourning in the country in 2006 visited 
either one of the four Mediterranean coastal regions or the Canary Islands; 1.5 million 
people were employed in the coastal tourism sector (European Commission 2007).  
The non-market values of coastal recreation in Europe were investigated by 
Ghermandi and Nunes (2009) based on the meta-regression of 315 value observations, 
a subset of the dataset that is described in the present work. A semi-logarithmic model 
specification is assumed for the regression of the willingness to pay (WTP) per person 
per year for recreational activities in the valued sites. The model is specified as 
follows:   48
    i Ci C Si S Vi V i u X b X b X b a y + + + + = ) ln(                              (1) 
where ln(yi) is the natural logarithm of the endogenous variable 
(USD/person/year); the subscript i is an index for the value observations; a is a 
constant term; bV, bS and bC are vectors containing the coefficients of the explanatory 
variables XV (valuation study characteristics), XS (site characteristics), and XC (context 
characteristics); and u is an error term that is assumed to be well-behaved. In the 
meta-regression the value observations are assumed to be independent. In the semi-
logarithmic model the coefficients measure the constant proportional or relative 
change in the dependent variable for a given absolute change in the value of the 
explanatory variable. For the explanatory variables expressed as logarithms, the 
coefficients represent elasticities, that is, the percentage change in the dependent 
variable given a one-percentage change in the explanatory variable. 
The individual value for recreational services, standardized to PPP-adjusted 
USD/person/year according to the procedure described in Section 4, is expressed as a 
function of 13 explanatory variables. The explanatory variables capture (i) 
characteristics of the valuation study, such as the valuation method and whether the 
observation represents a total value for recreational services or a marginal value for a 
change in the quality or quantity of the level of provision, (ii) site characteristics, such 
as the ecosystem type and whether the value is for non-consumptive recreation or 
recreational fishing, and (iii) characteristics of the context in which the valued 
ecosystems are placed, such as GDP per capita and population density at country 
level. A series of geo-climatic and biodiversity variables were included in the model 
as well.  
The results of the meta-regression largely confirm a priori expectations: the value 
attributed to marginal changes in the level of provision of recreational services is   49
statistically lower than the total value; values expressing the WTP of a household are 
higher than those referring to single individuals; income effects and a positive 
correlation with biodiversity richness were identified; and recreation values are found 
to be positively correlated with surface air temperature. The value attributed by 
individuals to the recreational fishing experience is statistically higher than that of 
non-consumptive recreational activities.  
As a second step of the analysis, the individual recreation values are scaled up to 
assess the average values of coastal recreation in 14 European countries. The results 
of the scaling up are presented in Table 9. 
 
Table 9. Values for coastal recreation in various European countries 
Country  Average value for 
coastal recreation 
(USD/person/year) 
Total number of 




Belgium   165.14 2,269,796 374.83 
Denmark   169.72  6,814,569  1,156.59 
Finland   78.93  17,455,685  1,377.76 
France   188.55  56,544,023  10,661.27 
Germany    118.53 6,580,242 779.94 
Greece   399.76  22,600,413 9,034.64 
Ireland   271.9  10,792,300  2,934.44 
Italy   281.54  52,360,663  14,741.68 
Netherlands   165.42  9,195,870  1,521.15 
Norway   230.18  8,604,340  1,980.51 
Portugal   176.45  14,665,924  2,587.74 
Spain   175.25  58,614,899  10,272.02 
Sweden   122.67  43,780,405  5,370.42 
Notes: 
a Source: Bigano et al. (2007) and referring to year 1995 
 
The highest values per person per year are found in Mediterranean countries, 
Greece (399.8 USD/person/year) and Italy (281.6 USD/person/year) in particular. 
This is partly due to the fact that the meta-regression shows that the values of coastal 
recreation are higher in hot climates. Values in Ireland (271.9 USD/person/year) and 
Norway (230.2 USD/person/year), however, are also high in spite of the low   50
temperatures with respect to Mediterranean countries. This suggests that a different 
type of tourism may take place there, where climatic conditions are less crucial and 
tourists may be willing to pay more in order to enjoy the values of the natural 
landscape in a more pristine and less densely populated environment. The values in 
Finland (78.9 USD/person/year) and Sweden (122.7 USD/person/year) are lowest 
among the considered countries, suggesting that here the cold climate again plays a 
crucial role in determining tourist demand.  
Table 9 provides estimates of the aggregated economic values for all yearly 
visitors in the coastal regions of each considered country. High economic values are 
found in Mediterranean countries due to the fact that the estimated individual WTP in 
those countries is high and the tourism industry particularly developed there. High 
values are found in Italy (14,741.68 million USD/year), France (10,661.27 million 
USD/year), Spain (10,272.02 million USD/year), and Greece (9,034.64 million 
USD/year). From the results of the analysis, one can identify the great importance that 
coastal tourism plays in Mediterranean regions of Europe. The staggering rapidity in 
the growth of coastal tourism in the Mediterranean and other regions worldwide, 
however, has often come at the price of large social and environmental impacts, 




This paper focused on the contribution of coastal and estuarine ecosystems to human 
well-being via their provisions of non-material services in the form of recreation, 
culture and aesthetics. With the underlying aim of the sustainable management of 
environmental resources, the monetary valuation of these services is essential to the   51
policy-making process.  There exists an extensive empirical literature that focuses on 
this fact. 
Empirical studies from an ecosystem service perspective were first discussed, 
with a focus on recreational fishing, non-consumptive recreation, and cultural and 
aesthetic services.  The literature was then reviewed from a management perspective, 
with a particular focus to three cases that are particularly important to the provision of 
these types of services: coral reef ecosystems, Marine Protected Areas and Small 
Island Developing States.  Finally, the ability to transfer values from study sites to 
policy sites via meta analyses, and the up-scaling that can be adopted to apply 
valuation estimates to larger spatial scales, was discussed in the context of coastal 
tourism and recreation in Europe.   
The geographic distribution of the available studies reflects the diffusion of the 
practice of environmental valuation rather than a distribution of coastal ecosystem 
values. The majority of studies are from the USA. While a relatively large number of 
studies are from Europe, Asian countries, and Australia, it was particularly difficult to 
retrieve studies from Africa and from south of the Equator. If we generally apply the 
categories of “developed” versus “developing” countries, we can alternatively say that 
many of the retrieved studies undertook valuation exercises in the developed world. It 
is essential that more research takes place in developing countries, to better assess the 
interactions between ecosystems and human well-being in the very regions that are 
not only contributing to the loss of environmental resources and the resultant 
ecosystem services by explicit economic decision-making, but who may also bear the 
brunt of the consequences of such loss through welfare changes to community 
livelihoods.     52
A range of valuation methods have been applied depending on the ecosystem 
service under investigation. Stated and revealed preference methods were widely 
implemented in the valuation of both consumptive and non-consumptive recreational 
activities, while the hedonic pricing method was more appropriate to the valuation of 
the aesthetic value of viewshed for residents and tourists in coastal areas. Stated 
preference methods are the only methods that are capable of capturing non-use values.  
With respect to specific ecosystem services, the review revealed that both non-
consumptive and consumptive recreational activities are major components of the 
cultural values of estuarine and coastal ecosystems. The large number of valuation 
studies retrieved revealed that different values are derived from different types of 
recreational activities (mass tourism vs. eco-tourism), different ecosystem types 
(beaches vs. coral reefs), and from different levels of environmental quality at the 
recreation site. The average values found for beach recreation (178.9 
USD/person/year) and non-consumptive recreation in estuarine waters (83.5 
USD/person/year) are lower than the average value for recreational fishing (408.7 
USD/person/year) and recreation in coral reef ecosystems (700.4 USD/person/year). 
Due to the large aggregating population, however, the total values are larger for beach 
recreation than for recreational fishing.  The average value elicited in the literature for 
existence, option and bequest of estuarine and coastal ecosystems is 191.6 
USD/person/year. The aesthetic value derived from the enjoyment of scenic views is 
found to significantly affect the price of both residential housing and tourist 
accommodation in the proximity of estuarine and coastal ecosystems. Finally, 
although we could trace no valuation studies specifically focusing on the spiritual and 
religious values of estuarine and coastal ecosystems, these types of values have been 
increasingly integrated into management frameworks in recent years and under   53
international agreements such as the World Heritage Site definitions and the IUCN 
Sacred National Site categories.  
The empirical discussion from the management perspective revealed that there 
exists significant revenue capture potential from existing levels of consumer surplus 
of eco-tourists and local recreationists. This is a particularly important find in terms of 
the three perspectives adopted of coral reefs, marine protected areas and small island 
developing states. The general trend of the literature was a focus on welfare gains / 
losses of the recreationist users (generally foreign tourists) of the local resources. 
While these can undoubtedly translate into revenue gains that can better aid 
conservation efforts, management structures and sustainable use, explicit interpolation 
to the local community stakeholders of the resources under study was, in the main, 
absent from the analyses. 
The described meta-analytical methodology for benefit transfer and scaling up of 
the recreational values of estuarine and coastal ecosystems in the context of various 
European countries is presented as an example of how the information available in the 
large number of primary valuation studies in the literature can be used to inform 
economically efficient and sustainable decision-making. We argue that benefit 
transfer may provide a suitable alternative to conducting primary valuation studies 
where financial resources are limited and the acceptable transfer errors are relatively 
large, but recognize that there is a need for improved scaling up techniques and 
validity tests of benefit transfer estimates.  
In conclusion, non-material values provided by coastal and estuarine ecosystems 
in terms of recreational, cultural and aesthetic services represent a substantial 
component of human well-being.  A large global dataset of primary valuation studies 
that utilize a variety of valuation methodologies and which can be discussed from   54
both the service and the management perspective supports this fact. Furthermore, it is 
possible to scale-up existing valuation studies from both the demand- and supply-side 
perspectives to better approximate the more aggregate levels of both the provision of 
the benefits as well as the beneficiaries themselves. Against this background, we can 
identify important avenues for future research in terms of (1) further refinements to 
the existing valuation methods to better capture the monetary valuations of non-
material services (2) some emphasis given to the valuation of spiritual and religious 
values, both in terms of methods and applications, and the integration of these values 
into existing policy structures (3) more attention paid to the quantification of benefits 
to the local community stakeholders of the resource and (4) further work on “up-
scaling” existing values to better approximate the more aggregated spatial scales at 
which ecosystem services, and their beneficiaries, can be found.  This can represent a 
suggested roadmap to the essential “next steps” of the valuation of recreational, 
cultural and aesthetic services from estuarine and coastal ecosystems.   




Adamson-Badilla M, Castillo F (1998) Using contingent valuation to estimate prices for non-market 
amenities provided by protected areas. University of Costa Rica, Costa Rica 
Agnello R, Han Y (1992) Substitution effects within a multiple site travel cost model with application 
to recreational fishing. Eastern Economics Association Meetings 
Alberini A, Rosato P, Longo A, Zanatta V (2005) Information and willingness to pay in a contingent 
valuation study: The value of S. Erasmo in the Venice Lagoon. Journal of Environmental 
Planning and Management 48:155–175 
Allport R, Epperson J (2003) Willingness to pay for environmental preservation by ecotourism-linked 
businesses: evidence from the Caribbean Windward Islands. Faculty Series, FS 03-01, 
Department of Agricultural and Applied Economics, College of Agricultural and 
Environmental Sciences, University of Georgia 
Anoop P, Suryaprakash S (2008) Estimating the option value of Ashtamudi Estuary in South India: A 
contingent valuation approach. Paper presented at 2008 International Congress of European 
Association of Agricultural Economists, Ghent, Belgium 
Appéré G, Bonnieux F (2003) Analyse du comportement face à un risque sanitaire: cas de la 
consommation non-marchande de coquillages. Revue d'Economie Politique 113:373–402 
Arin T, Kramer RA (2002) Divers'willingness to pay to visit marine sanctuaries: an exploratory study. 
Ocean & Coastal Management 45:171-183 
Arndorfer DJ, Bockstael N (1986) Estimating the effects of king mackeral bag limits on charter boat 
captains and anglers. Environmental Resources Management—North Central, Inc., Palatine, 
IL. Report prepared for the National Marine Fisheries Service. Southeast Fisheries Center, 
Miami, FL 
Asafu-Adjaye J, Tapsuwan S (2008) A contingent valuation study of scuba diving benefits: Case study 
in Mu Ko Similan Marine National Park, Thailand. Tourism Management 29:1122-1130 
Bann C (2000) A contingent valuation of the mangroves of Benut. Paper presented at European 
Association of Environmental and Resource Economists Conference, Crete. Johor State, 
Malaysia 
Bass SMJ (1993) Ecology and economics in small islands: Constructing a framework for sustainable 
development. in E.B. Barbier (ed.), Economics and Ecology:  New Frontiers and Sustainable 
Development, Chapman and Hall, London 
Bateman IJ, Jones AP (2003) Contrasting conventional with multi-level modeling approaches to meta-
analysis: Expectation consistency in UK woodland recreation values. Land Economics 
79:235-258 
Bateman IJ, Langford IH, Turner RK (2001) Valuation of the recreational benefits of a proposed sea 
defence scheme at Caister, East Anglia: A contingent valuation study Kluwer, Dordrecht 
Beharry-Borg N, Scarpa R (2009) Valuing quality changes in Caribbean coastal waters for 
heterogeneous beach visitors. Ecological Economics (under review) 
Bell F, Leeworthy VR (1990) Recreational demand by tourists for saltwater beach days. Journal of 
Environmental Economics and Management 18:189–205 
van Beukering P (2006) The economic value of the coral reefs of Saipan, Commonwealth of the 
Northern Mariana Islands. Original report compiled by Cesar Environmental Economics 
Consulting under funding from the US Department of the Interior and National 
Oceanographic and Atmospheric Administration 
van Beukering P, Brander L, Tompkins E, McKenzie E (2007) Valuing the environment in small 
islands: An environmental economics toolkit. ISBN 978 1 86107 5949 
Bhat MG (2003) Application of non-market valuation to the Florida Keys marine reserve management. 
Journal of Environmental Management 67:315–325 
Biervliet K, Annandale D, Nunes P (2005) A contingent valuation study of an accidental oil spill along 
the Belgian coast. In:  Marine Resource Damage Assessment, pp. 165-207 
Bigano A, Hamilton JM, Lau M, Tol R, Yuan Zhou (2007) A global database of domestic and 
international tourist numbers at national and subnational level. International Journal of 
Tourism Research 9:147-174 
Bin O, Landry CE, Ellis CL, Vogelsong H (2005) Some consumer surplus estimates for North Carolina   56
beaches. Marine Resource Economics 20:145 
Birol E, Cox V (2007) Using choice experiments to design wetland management programmes: The 
case of Severn Estuary Wetland, UK. Journal of Environmental Planning and Management 
50:363–380 
Blackwell B (2007) The value of a recreational beach visit: An application to Mooloolaba beach and 
comparisons with other outdoor recreation sites. Economic Analysis & Policy 37:77 
Bockstael NE, McConnell KE, Strand IE (1989) Measuring the benefits of improvements in water 
quality: The Chesapeake Bay. Marine Resource Economics 6:1–18 
Bockstael NE, Hanemann WM, Strand IE (1986) Measuring the benefits of water quality 
improvements using recreation demand models, Vol. 2. Washington, DC: US Environmental 
Protection Agency, Office of Policy Analysis 
Bockstael NE, McConnell KE, Strand IE (1991) Measuring the demand for environmental quality (J.B. 
Braden, C.D. Kolstad and D. Miltz, eds.), Elsevier, Amsterdam 
Bramwell B (2004) Coastal mass tourism: Diversification and sustainable development in Southern 
Europe. Channel View Publications, Clevedon, UK 
Brander L, van Beukering P, Cesar H (2007) The recreational value of coral reefs: A meta-analysis. 
Ecological Economics 63:209-218 
Brander L, Florax RJGM, Vermaat JE (2006) The empirics of wetland valuation: A comprehensive 
summary and a meta-analysis of the literature. Environmental and Resource Economics 
33:223-250 
Brander L, Ghermandi A, Kuik O, Markandya A, Nunes P, Schaafsma M, Wagtendonk A (2008) 
Scaling up ecosystem services values:   
methodology, applicability and a case study Eni Enrico Mattei Foundation (FEEM) and 
Institute for Environmental Studies VU University Amsterdam (IVM) 
Brown WG, Sorhus C, Gibbs K (1980) Estimated expenditures by sport anglers and net economic 
values of salmon and steelhead for specified fisheries of the Pacific Northwest. Department of 
Agricultural and Resource Economics, Oregon State University 
Cameron TA (1988) Using the basic ‘auto-validation’ model to assess the effect of environmental 
quality on Texas recreational fishing demand: Welfare estimates. EPA National Center for 
Environmental Economics 
Cameron TA, Huppert DD (1989) OLS versus ML estimation of non-market resource values with 
payment card interval data. Journal of Environmental Economics and Management 17:230–
246 
Cantrell RN, Garcia M, Leung PS, Ziemann D (2004) Recreational anglers’ willingness to pay for 
increased catch rates of Pacific threadfin (Polydactylus sexfilis) in Hawaii. Fisheries Research 
68:149–158 
Carr L, Mendelsohn R (2003) Valuing coral reefs: a travel cost analysis of the Great Barrier Reef. 
AMBIO: A Journal of the Human Environment 32:353-357 
Carson RT, Hanemann MW, Wegge T (1987) Southcentral Alaska sport fishing economic study. 
Report prepared by Jones and Stokes Associates, Sacramento, Calif., for Alaska Department 
of Fish and Game, Anchorage 
Carson RT, Hanemann WM, Kopp RJ, Krosnick JA, Mitchell RC, Presser S, Rudd PA, Smith VK, 
Conaway M, Martin K (1997) Temporal reliability of estimates from contingent valuation. 
Land Economics 73:151–163 
Carson RT, Mitchell RC, Hanemann W, Kopp R, Presser S, Ruud P (1992) A contingent valuation 
study of lost passive use values resulting from the Exxon Valdez oil spill. Report to the 
Attorney General of the State of Alaska, Reprinted by Natural Resource Damage Assessment, 
Inc. 
Carter RW, Bramley R (2002) Defining heritage values and significance for improved resource 
management: an application to Australian tourism. Humanities and Creative Arts Research 
Outputs:17 
Cesar H (2003) Economic valuation of the coral reefs of Egypt. Original report compiled by Cesar 
Environmental Economics Consulting submitted to the Egyptian Environmental Policy 
Program Executive Committee and USAID/Egypt 
Cesar H, van Beukering P (2004) Economic valuation of the coral reefs of Hawai'i. Pacific Science 
58:231–242 
Choe KA, Whittington D, Lauria DT (1996) The economic benefits of surface water quality 
improvements in developing countries: a case study of Davao, Philippines. Land 
Economics:519–537 
Davy T (1998) L'utilisation de l'évaluation contingente dans la prise de conscience de l'intérêt lié à la   57
préservation de la qualité du littoral à travers la valorisation de la pratique de la pêche à pied. 
Master Dissertation, Université des Sciences Sociales de Toulouse 
Debenham P (2007) Corals in the red: The state of corals and recommendations for recovery Seaweb 
(available at: http://www.tooprecioustowear.com/_storage/Coral_in_the_Red.pdf) 
Dharmaratne GS, Yee Sang F, Walling LJ (2000) Tourism potentials for financing protected areas. 
Annals of Tourism Research 27:590–610 
Dolman A (1990) The potential contribution of marine resources to sustainable development in small-
island developing countries. In Beller, W., P. D'Ayala and P. Hein, (Eds), Sustainable 
Development and Environmental Management of Small Islands. Man and the Biosphere 
Series. Volume 5. UNESCO, Paris, and Parthenon Publishing Carnforth 
Driml SM (1999) Dollar values and trends of major direct uses of the Great Barrier Reef marine park. 
Great Barrier Reef Marine Park Authority 
Edwards PET (2009) Sustainable financing for ocean and coastal management in Jamaica: The 
potential for revenues from tourist user fees. Marine Policy 33:376-385 
Eggert H, Olsson B (2003) Heterogeneous preferences for marine amenities: a choice experiment 
applied to water quality. Working Paper, Department of Economics, Göteborg University, 
Sweden. http://swopec. hhs. se/gunwpe/abs/gunwpe0126. htm 
European Commission (2007) EU Maritime Policy:   
Facts and Figures – Spain. DG Fisheries and Maritime Affairs, EU Maritime Policy. 
http://ec.europa.eu/maritimeaffairs 
Falk JM, Graefe AR, Suddleson ME (1994) Recreational benefits of Delaware's public beaches: 
Attitudes and perceptions of beach users and residents of the Mid-Atlantic region, Newark. 
University of Delaware, Report Prepared for Delaware Department of Natural Resources and 
Environmental Control Division of Soil and Water Conservation and the US Army Corps of 
Engineers 
Feitelson E (1992) Consumer Preferences and Willingness-to-pay for Water-related Residences in 
Non-urban Settings: A Vignette Analysis. Regional Studies 26:49-68 
Freeman III AM (1995) The benefits of water quality improvements for marine recreation: a review of 
the empirical evidence. Marine Resource Economics 10:385–406 
Frykblom P (1998) Halved Emissions of Nutrients, What are the Benefits? - A Contingent Valuation 
Method Survey Applied to Laholm Bay. Doctor's dissertation, Swedish University of 
Agricultural Sciences, Uppsala, Sweden 
Georgiou S, Bateman IJ, Langford IH, Day RJ (2000) Coastal bathing water health risks: Developing 
means of assessing the adequacy of proposals to amend the 1976 EC directive. Risk, Decision 
and Policy 5:49–68 
Georgiou S, Langford IH, Bateman IJ, Turner RK (1998) Determinants of individuals' willingness to 
pay for perceived reductions in environmental health risks: A case study of bathing water 
quality. Environment and Planning A 30:577–594 
Ghermandi A, van den Bergh J, Brander L, de Groot HLF, Nunes P (2008) The economic value of 
wetland conservation and creation: A meta-analysis. Fondazione Eni Enrico Mattei Working 
Papers:238 
Ghermandi A, Nunes P (2009) The recreational value of European coastal and marine ecosystems. in 
Carraro, C., Nunes, P.A.L.D. Nunes and F. Bosello (Eds) Impacts of Climate Change and 
Biodiversity Effects, Final Report to the European Investment Bank, Luxembourg 
de Groot R, Wilson M, Bouman R (2002) A typology for the classification, description and valuation 
of ecosystem services, goods and services. Ecological Economics 41:393–408 
Hamilton JM (2007) Coastal landscape and the hedonic price of accommodation. Ecological 
Economics 62:594–602 
Hanley N, Bell D, Alvarez-Farizo B (2003) Valuing the benefits of coastal water quality improvements 
using contingent and real behaviour. Environmental and Resource Economics 24:273–285 
Hanley N, Mourato S, Wright RE (2002) Choice modelling approaches: A superior alternative for 
environmental valuation? In Hanley, N. and Robert, C.J. (eds.) Issues in Environmental 
Economics, Blackwell Publishing, Oxford, UK:185–212 
Harmon D (2003) The source and significance of values in protected areas. In Harmon, D., and Putney, 
A.D. (eds.) The full value of parks: From economics to the intangible, Rowman & Littlefield 
Publishers, Lannham, MD, USA:13–25 
Hartje V, Meyer I, Meyerhoff J (2001) Kosten einer möglichen Klimaänderung auf Sylt. In Daschkeit, 
A., and Schottes P. (eds.) Klimafolgen fuer Mensch und Kueste am Beispiel der Nordseeinsel 
Sylt, Springer, Berlin, Germany 
Hayes KM, Tyrrell TJ, Anderson G (1992) Estimating the benefits of water quality improvements in   58
the upper Narragansett Bay. Marine Resource Economics 7:75-85 
Herrera Catalino A, Lizardo M (2004) Agriculture, environmental services and agro-tourism in the 
Dominican Republic. Journal of Agriculture and Development Economics 1:87-116 
Heston A, Summers R, Aten B (2006) Penn world table version 6.2. Center for International 
Comparisons of Production, Income and Prices at the University of Pennsylvania 
Honey M (2006) Foreword in ‘‘Le guide des destinations indigenes’’. Indigene editions Indigene 
Editions, Montpellier, France 
Huang JC, Haab TC, Whitehead J (1997) Willingness to pay for quality improvements: Should 
revealed and stated preference data be combined. Journal of Environmental Economics and 
Management 34:240-255 
Huppert DD (1989) Measuring the value of fish to anglers: Application to central California 
anadromous species. Marine Resource Economics 6:89–107 
IUCN (2008) Establishing Marine Protected Area Networks: Making it happen. IUCN-WCPA, 
National Oceanic and Atmospheric Administration and The Nature Conservancy, Washington 
DC:118 
Johnston RJ, Opaluch JJ, Grigalunas TA, Mazzotta MJ (2001) Estimating amenity benefits of coastal 
farmland. Growth and Change 32:305–325 
Johnston RJ, Grigalunas TA, Opaluch JJ, Mazzotta M, Diamantedes J (2002) Valuing estuarine 
resource services using economic and ecological models: The Peconic Estuary system. 
Coastal Management 30:47-65 
Judge RP, Osborne LL, Smith VK (1995) Valuing beach renourishment: Is it preservation? Duke 
University, Department of Economics. [online] http://ideas.repec.org/p/duk/dukeec/95-
41.html (Accessed January 13, 2009). 
Kawabe M, Oka T (1996) Benefit from improvement of organic contamination of Tokyo Bay. Marine 
Pollution Bulletin 32:788–793 
Kelleher G (1999) Guidelines for marine protected areas World Conservation Union, Gland, 
Switzerland 
Kerr GN, Hughey KF, Cullen R (2003) Marine recreational fishing: perceptions and contingent 
behaviour. Commerce Division Discussion Paper, Issue 99, Lincoln University, New Zealand 
Kling CL, Herriges JA (1995) An empirical investigation of the consistency of nested logit models 
with utility maximization. American Journal of Agricultural Economics:875–884 
Kontogianni A, Langford IH, Papandreou A, Skourtos MS (2003) Social preferences for improving 
water quality: An economic analysis of benefits from wastewater treatment. Water Resources 
Management 17:317–336 
Kragt ME, Roebeling PC, Ruijs A (2006) Effects of Great Barrier Reef degradation on recreational 
demand: A contingent behaviour approach. Paper presented at the Conference of the 
International Association of Agricultural Economists, Gold Coast, Australia 
Laffoley D (2008) Towards networks of Marine Protected Areas: The MPA plan of action for IUCN’s 
World Commission on Protected Areas IUCN WCPA, Gland, Switzerland 
Landry CE, Keeler AG, Kriesel W (2003) An economic evaluation of beach erosion management 
alternatives. Marine Resource Economics 18:105–128 
Lee CK, Han SY (2002) Estimating the use and preservation values of national parks’ tourism 
resources using a contingent valuation method. Tourism Management 23:531–540 
Lin JS (1994) Valuing congestion effect on recreation choice: A comparison of valuation methods. 
Doctoral dissertation, The Pennsylvania State University, USA 
Lindsay BE, Halstead JM, Tupper HC, Vaske JJ (1992) Factors influencing the willingness to pay for 
coastal beach protection. Coastal Management 20:291–302 
Lipton D (2004) The value of improved water quality to Chesapeake Bay boaters. Marine Resource 
Economics 19:265–270 
Loomis JB, Gonzalez-Sepulveda JM, Gonzalez-Caban A (2007) Spatial limits of the TCM revisited: 
Island effects. Paper presented at the Western Agricultural Economics Association Annual 
Meeting, Portland, Oregon 
Louviere JJ, Hensher DA, Swait JD (2000) Stated choice methods: analysis and applications 
Cambridge University Press 
MA (2005) Millennium Ecosystem Assessment: Ecosystems and human well-being. Island Press 
Manoka B (2001) Existence value: A re-appraisal and cross-cultural comparison. Economy and 
Environment Program for Southeast Asia (EEPSEA) Research Report No. 2001-RR1, 
International Development Research Centre 
Marangon F, Tempesta T, Visintin F (2002) Turismo e attività ricreative nelle aree protette italiane: un 
quadro conoscitivo ancora inadeguato. Paper presented at 2nd Conferenza Nazionale delle   59
Aree Naturali Protette:11–13 
Marikan DAA, Radam A The economics of recreational park conservation: A case study of Bako 
National Park. Staff Paper 4/2006, Faculty of Economics and Management, University Putra 
Malaysia, Malaysia 
Martinez-Espineira R, Araña J (2008) Recreation demand analysis under truncation, overdispersion, 
and endogenous stratification: An application to Gros Morne National Park. Journal of 
Environmental Management 88:1320-1332 
Mathieu LF, Langford IH, Kenyon W (2003) Valuing marine parks in a developing country: a case 
study of the Seychelles. Environment and Development Economics 8:373-390 
McElroy J, Potter B, Towle E (1990) Challenges for sustainable development in small Caribbean 
islands, in W. Beller, P. d’Ayala and P. Hein (eds.), Sustainable Development and 
Environmental Management of Small Islands, The Parthenon Publishing Group, Paris, France, 
New Jersey, USA. 
Mitchell RC, Carson RT (1989) Using surveys to value public goods: The contingent valuation 
method. Resources for the Future, Washington, DC 
Moberg F, Folke C (1999) Ecological goods and services of coral reef ecosystems. Ecological 
Economics 29:215–233 
Morgan O, Hamilton S (2009) Disentangling Access and View Amenities in Access-restricted Coastal 
Residential Communities Working paper 09-10, Department of Economics, Appalachian State 
University 
Morin Dalton T (2004) An approach for integrating economic impact analysis into the evaluation of 
potential marine protected area sites. Journal of Environmental Management 70:333–349 
Mourato S, Georgiou S, Ozdemiroglu E, Newcombe J, Howarth A (2003) Bathing water directive: 
What are the benefits to England and Wales? A stated preference study CSERGE Working 
Paper ECM 03-12. Center for Social and Economic Research on the Global Environment 
Myers N, Mittermeier RA, Mittermeier CG, da Fonseca GA, Kent J (2000) Biodiversity hotspots for 
conservation priorities. Nature 403:853–858 
Nam PK, Son TV (2004) Analysis of the recreational value of the coral-surrounded Hon Mun islands in 
Vietnam. In Ahmed, M., Chong, C.K., and Cesar, H. (eds.) Economic Valuation and Policy 
Priorities for Sustaianble Management of Coral Reefs, WorldFish Center, Penang, Malaysia 
Naylor R, Drew M (2001) Valuing mangrove resources in Kosrae, Micronesia. Environment and 
Development Economics 3:471–490 
Nunes P, van den Bergh J (2004) Can people value protection against exotic marine species? Evidence 
from a joint TC-CV survey in the Netherlands. Environmental and Resource Economics 
28:517–532 
Nunes P, van den Bergh J (2001) Economic valuation of biodiversity: sense or nonsense? Ecological 
Economics 39:203-222 
Obura DO, Grimsditch G (2009) Resilience Assessment of coral reefs Assessment protocol for coral 
reefs, focusing on coral bleaching and thermal stress IUCN working group on Climate Change 
and Coral Reefs. IUCN, Gland, Switzerland 
Oh CO, Dixon AW, Mjelde JW, Draper J (2008) Valuing visitors' economic benefits of public beach 
access points. Ocean and Coastal Management 51:847–853 
Palmquist RB (1991) Hedonic methods. In J.B. Braden, C.D. Kolstad and D. Miltz (eds.) Measuring 
the Demand for Environmental Quality, Elsevier, Amsterdam 
Parsons GR, Thur SM (2008) Valuing changes in the quality of coral reef ecosystems: a stated 
preference study of SCUBA diving in the bonaire national marine park. Environmental and 
Resource Economics 40:593–608 
Parsons GR, Wu Y (1991) The opportunity cost of coastal land-use controls: An empirical analysis. 
Land Economics:308–316 
Péronnet I, Talidec C, Lemestre S (2002) Etude des activités de pêche dans le Golfe du Morbihan 
Rapport d’avancement Ifremer, DRV/RH, Lorient 
Pitt MW (1997) The contingent value of maintaining natural vegetation on beach dunes. Paper 
presented at 37th Annual Conference of the Australian Agricultural Economics Society, 
Sydney 
Pomeroy RS, Parks JE, Watson LM (2004) How is Your MPA Doing?: A guidebook of natural and 
social indicators for evaluating Marine Protected Area management effectiveness IUCN, 
Gland, Switzerland and Cambridge, UK 
Reid-Grant K, Bhat MG (2009) Financing marine protected areas in Jamaica: An exploratory study. 
Marine Policy 33:128-136 
Rowe RD, Morey ER, Ross AD, Shaw WD (1985) Valuing marine recreational fishing on the Pacific   60
coast. Energy and Resource Consultants, Inc. under contract to National Marine Fisheries 
Service contract NA83ABC00205 
Rudd M (2002) The non-extractive economic value of spiny lobster, Panulirus argus, in the Turks and 
Caicos Islands. Environmental Conservation 28:226-234 
Rudd M, Danylchuk AJ, Gore SA, Tupper MH (2001) Are marine protected areas in the Turks and 
Caicos Islands ecologically or economically valuable?. Fish. Cent. Res. Rep. 9:198-211 
Saengsupavanich C, Seenprachawong U, Gallardo WG, Shivakoti GP (2008) Port-induced erosion 
prediction and valuation of a local recreational beach. Ecological Economics 67:93–103 
Salm RV, Clark JR, Siirila E (2000) Marine and coastal protected areas: A guide for planners and 
managers. IUCN, Washington DC 
Schama S (1995) Landscape and Memory. Alfred and Knopf, New-York 
Scherrer S (2003) Evaluation économique des aménités récréatives d’une zone humide littorale: Le cas 
de l’estuaire de l’Orne. Document de travail 03-E, Ministry of ecology and sustainable 
development, Direction des etudes economiques et de l'evaluation environnementale 
Seenprachawong U (2003) Economic valuation of coral reefs at Phi Phi Islands, Thailand. International 
Journal of Global Environmental Issues 3:104-114 
Shivlani MP, Letson D, Theis M (2003) Visitor preferences for public beach amenities and beach 
restoration in South Florida. Coastal Management 31:367–385 
Silberman J, Gerlowski DA, Williams NA (1992) Estimating existence value for users and nonusers of 
New Jersey beaches. Land Economics:225–236 
Silberman J, Klock M (1988) The recreation benefits of beach renourishment. Ocean Management 
11:73–90 
Snyder B (1983) Specification errors and consumer surplus values for recreational striped bass fishing. 
Masters Dissertation,  73, University of Maryland 
Spaninks F, Kuik O, Hoogeven JGM (1996) Willingness to pay of Dutch households for a natural 
Wadden Sea: An application of the contingent valuation method. Instituut voor 
Milieuvraagstukken, Vrije Universiteit Amsterdam 88 
Spash CL, van der Werff ten Bosch J, Westmacott S, Ruitenbeek J (1998) Lexicographic preferences 
and the contingent valuation of coral reef biodiversity in Curaçao and Jamaica. Final Report to 
The World Bank, Resource Analysis, Delft, The Netherlands 
Subade R (2005) Valuing biodiversity conservation in a world heritage site: citizens’ non-use values 
for Tubbataha reefs National Marine Park, Philippines. Research Report No. 2005-RR4. 
Economy and Environment Program for Southeast Asia 
Svensson P, Rodwell LD, Attrill MJ (2008) Hotel managed marine reserves: A willingness to pay 
survey. Ocean and Coastal Management 51:851-861 
Teelucksingh S, Nunes P (2009) The “ménage-à-trois” of biodiversity, human welfare and developing 
countries: Can valuation techniques reveal the true nature of this relationship? Paper presented 
at the 11th Annual BIOECON Conference on “Economic Instruments to Enhance the 
Conservation and Sustainable Use of Biodiversity”, Venice, Italy 
Turpie JK (2003) The existence value of biodiversity in South Africa: how interest, experience, 
knowledge, income and perceived level of threat influence local willingness to pay. 
Ecological Economics 46:199-216 
UN (2007) The United Nations Development Agenda: Development for All: Goals, commitments and 
strategies agreed at the United Nations world conferences and summits since 1990. United 
Nations, New York 
UNEP (2003) Global environment outlook: Latin America and the Caribbean. United Nations 
Environment Programme (available at http://www.grid.unep.ch/geo/) 
Vanclay F (2002) Conceptualizing social impacts. Environmental Impact Assessment Review 22:183-
211 
Vaske JJ, Donnelly M, Hegerlein P, Shelby B (1982) Differences in reported satisfaction ratings by 
consumptive and nonconsumptive recreationists. Journal of Leisure Research 14:195-206 
Verschuuren B (2006) An overview of cultural and spiritual values in ecosystem management and 
conservation strategies. Paper contributed to the International Conference on Endogenous 
Development and Biocultural Diversity, Geneva, Switzerland. (Available at: 
http://topshare.wur.nl/naturevaluation/75146). 
Walpole MJ, Goodwin HJ, Ward KGR (2001) Pricing policy for tourism in protected areas: lessons 
from Komodo National Park, Indonesia. Conservation Biology 15:218-227 
Wattage P, Mardle S (2008) Total economic value of wetland conservation in Sri Lanka identifying use 
and non-use values. Wetlands Ecology and Management 16:359-369 
Wey KD (1990) A social welfare analysis of congestion and water quality of Great Salt Pond, Block   61
Island, Rhode Island. 
Wheeler S, Damania R (2001) Valuing New Zealand recreational fishing and an assessment of the 
validity of the contingent valuation estimates. The Australian Journal of Agricultural and 
Resource Economics 45:599–621 
Whitehead J, Dumas CF, Herstine J, Hill J, Buerger B (2008) Valuing beach access and width with 
revealed and stated preference data. Marine Resource Economics 23:119–135 
Whitehead J, Haab TC, Huang JC (2000) Measuring recreation benefits of quality improvements with 
revealed and stated behavior data. Resource and Energy Economics 22:339-354 
Whitehead J, Poulter B, Dumas CF, Bin O (2008) Measuring the Impacts of Sea Level Rise on Marine 
Recreational Shore Fishing in North Carolina Appalachian State University Working Paper 
08-09. Boone, NC: Appalachian State University 
Wielgus J, Chadwick-Furman NE, Zeitouni N, Shechter M (2003) Effects of coral reef attribute 
damage on recreational welfare. Marine Resource Economics 18:225–238 
Wild R, McLeod C (2008) Sacred natural sites: guidelines for protected area managers IUCN, Gland, 
Switzerland 
Windle J, Rolfe J (2005) Assessing Non-use Values for Environmental Protection of an Estuary in a 
Great Barrier Reef Catchment. Australasian Journal of Environmental Management 12:147 
World Bank (2006) World development indicators 2006 World Bank Publications 
Yacob MR, Radam A, Shuib A, Samarahan K, Sarawak M (2009) A contingent valuation study of 
marine parks ecotourism: The case of Pulau Payar and Pulau Redang in Malaysia. Journal of 
Sustainable Development 2 
Yeo BH (2004) The recreational benefits of coral reefs: A case study of Pulau Payar Marine Park, 
Kedah, Malaysia. In Economic Valuation and Policy Priorities for Sustainable Management of 
Coral Reefs. WorldFish Center, Penang, Malaysia 
 NOTE DI LAVORO DELLA FONDAZIONE ENI ENRICO MATTEI 
Fondazione Eni Enrico Mattei Working Paper Series 








NOTE DI LAVORO PUBLISHED IN 2009 
SD  1.2009  Michael Hoel: Bush Meets Hotelling: Effects of Improved Renewable Energy Technology on Greenhouse Gas 
Emissions 
SD  2.2009  Abay Mulatu, Reyer Gerlagh, Dan Rigby and Ada Wossink: Environmental Regulation and Industry Location
SD  3.2009  Anna Alberini, Stefania Tonin and Margherita Turvani: Rates of Time Preferences for Saving Lives in the 
Hazardous Waste Site Context 
SD  4.2009  Elena Ojea, Paulo A.L.D. Nunes and Maria Loureiro: Mapping of Forest Biodiversity Values: A Plural 
Perspective 
SD  5.2009  Xavier Pautrel : Macroeconomic Implications of Demography for the Environment: A Life-Cycle Perspective 
IM  6.2009  Andrew Ellul, Marco Pagano and Fausto Panunzi: Inheritance Law and Investment in Family Firms 
IM  7.2009  Luigi Zingales: The Future of Securities Regulation 
SD  8.2009  Carlo Carraro, Emanuele Massetti and Lea Nicita: How Does Climate Policy Affect Technical Change? An 
Analysis of the Direction and Pace of Technical Progress in a Climate-Economy Model 
SD  9.2009  William K. Jaeger: The Welfare Effects of Environmental Taxation 
SD  10.2009  Aude Pommeret and Fabien Prieur: Double Irreversibility and Environmental Policy Design 
SD  11.2009  Massimiliano Mazzanti and Anna Montini: Regional and Sector Environmental Efficiency Empirical Evidence 
from Structural Shift-share Analysis of NAMEA data 
SD  12.2009  A. Chiabai, C. M. Travisi, H. Ding, A. Markandya and P.A.L.D Nunes: Economic Valuation of Forest 
Ecosystem Services: Methodology and Monetary Estimates 
SD  13.2009  Andrea Bigano, Mariaester Cassinelli, Fabio Sferra, Lisa Guarrera, Sohbet Karbuz, Manfred Hafner, Anil 
Markandya and Ståle Navrud: The External Cost of European Crude Oil Imports 
SD  14.2009  Valentina Bosetti, Carlo Carraro, Romain Duval, Alessandra Sgobbi and Massimo Tavoni: The Role of R&D 
and Technology Diffusion in Climate Change Mitigation: New Perspectives Using the Witch Model 
IM  15.2009  Andrea Beltratti, Marianna Caccavaio and Bernardo Bortolotti: Stock Prices in a Speculative Market: The 
Chinese Split-Share Reform 
GC  16.2009  Angelo Antoci, Fabio Sabatini and Mauro Sodini: The Fragility of Social Capital  
SD  17.2009  Alexander Golub, Sabine Fuss, Jana Szolgayova and Michael Obersteiner:  Effects of Low-cost Offsets on 
Energy Investment – New Perspectives on REDD – 
SD  18.2009  Enrica De Cian: Factor-Augmenting Technical Change: An Empirical Assessment 
SD  19.2009  Irene Valsecchi: Non-Uniqueness of Equilibria in One-Shot Games of Strategic Communication 
SD  20.2009  Dimitra Vouvaki and Anastasios Xeapapadeas: Total Factor Productivity Growth when Factors of Production 
Generate Environmental Externalities 
SD  21.2009  Giulia Macagno, Maria Loureiro, Paulo A.L.D. Nunes and Richard Tol: Assessing the Impact of Biodiversity 
on Tourism Flows: A model for Tourist Behaviour and its Policy Implications 
IM  22.2009  Bernardo Bortolotti, Veljko Fotak, William Megginson and William Miracky: Sovereign Wealth Fund 
Investment Patterns and Performance 
IM  23.2009  Cesare Dosi and Michele Moretto: Auctioning Monopoly Franchises: Award Criteria and Service Launch 
Requirements 
SD  24.2009  Andrea Bastianin: Modelling Asymmetric Dependence Using Copula Functions: An application to Value-at-
Risk in the Energy Sector 
IM  25.2009  Shai Bernstein,  Josh Lerner and Antoinette Schoar: The Investment Strategies of Sovereign Wealth Funds 
SD  26.2009  Marc Germain, Henry Tulkens and Alphonse Magnus: Dynamic Core-Theoretic Cooperation in a Two-
Dimensional International Environmental Model 
IM  27.2009  Frank Partnoy: Overdependence on Credit Ratings Was a Primary Cause of the Crisis 
SD  28.2009  Frank H. Page Jr and Myrna H. Wooders (lxxxv): Endogenous Network Dynamics 
SD  29.2009  Caterina Calsamiglia, Guillaume Haeringer and Flip Klijnb (lxxxv): Constrained School Choice: An 
Experimental Study 
SD  30.2009  Gilles Grandjean, Ana Mauleon and Vincent Vannetelbosch (lxxxv): Connections Among Farsighted Agents 
SD  31.2009  Antonio Nicoló and Carmelo Rodríguez Álvarez (lxxxv): Feasibility Constraints and Protective Behavior in
Efficient Kidney Exchange 
SD 32.2009  Rahmi İlkiliç (lxxxv): Cournot Competition on a Network of Markets and Firms 
SD  33.2009  Luca Dall'Asta, Paolo Pin and Abolfazl Ramezanpour (lxxxv): Optimal Equilibria of the Best Shot Game 
SD  34.2009  Edoardo Gallo (lxxxv): Small World Networks with Segregation Patterns and Brokers 
SD  35.2009  Benjamin Golub and Matthew O. Jackson  (lxxxv): How Homophily Affects Learning and Diffusion in 
Networks 
SD  36.2009  Markus Kinateder (lxxxv): Team Formation in a Network 
SD  37.2009  Constanza Fosco and Friederike Mengel (lxxxv): Cooperation through Imitation and Exclusion in Networks 
SD  38.2009  Berno Buechel and Tim Hellmann (lxxxv): Under-connected and Over-connected Networks SD  39.2009  Alexey Kushnir (lxxxv): Matching Markets with Signals 
SD  40.2009  Alessandro Tavoni (lxxxv): Incorporating Fairness Motives into the Impulse Balance Equilibrium and Quantal 
Response Equilibrium Concepts: An Application to 2x2 Games 
SD  41.2009  Steven J. Brams and D. Marc Kilgour (lxxxv): Kingmakers and Leaders in Coalition Formation 
SD  42.2009  Dotan Persitz (lxxxv): Power in the Heterogeneous Connections Model: The Emergence of Core-Periphery 
Networks 
SD  43.2009  Fabio Eboli, Ramiro Parrado, Roberto Roson: Climate Change Feedback on Economic Growth: Explorations
with a Dynamic General Equilibrium Mode 
GC  44.2009  Fabio Sabatini: Does Social Capital Create Trust? Evidence from a Community of Entrepreneurs 
SD  45.2009  ZhongXiang Zhang: Is it Fair to Treat China as a Christmas Tree to Hang Everybody’s Complaints? Putting 
its Own Energy Saving into Perspective 
SD  46.2009  Eftichios S. Sartzetakis, Anastasios Xepapadeas and Emmanuel Petrakis: The Role of Information Provision 
as a Policy Instrument to Supplement Environmental Taxes: Empowering Consumers to Choose Optimally 
SD  47.2009  Jean-François Caulier, Ana Mauleon and Vincent Vannetelbosch: Contractually Stable Networks 
GC  48.2009  Massimiliano Mazzanti, Susanna Mancinelli, Giovanni Ponti and Nora Piva: Education, Reputation or 
Network?  Evidence from Italy on Migrant Workers Employability 
SD  49.2009  William Brock and Anastasios Xepapadeas: General Pattern Formation in Recursive Dynamical Systems 
Models in Economics 
SD   50.2009  Giovanni Marin and Massimiliano Mazzanti: Emissions Trends and Labour Productivity Dynamics Sector 
Analyses of De-coupling/Recoupling on a 1990-2005 Namea 
SD  51.2009  Yoshio Kamijo and Ryo Kawasaki (lxxxv): Dynamics, Stability, and Foresight in the Shapley-Scarf Housing 
Market 
IM  52.2009  Laura Poddi and Sergio Vergalli: Does Corporate Social Responsibility Affect the Performance of Firms? 
SD  53.2009  Valentina Bosetti, Carlo Carraro and Massimo Tavoni: Climate Change Mitigation Strategies in Fast-
Growing Countries:  The Benefits of Early Action 
GC  54.2009  Alireza Naghavi and Gianmarco I.P. Ottaviano: Firm Heterogeneity, Contract Enforcement, and the Industry 
Dynamics of Offshoring 
IM  55.2009  Giacomo Calzolari and Carlo Scarpa: On Regulation and Competition: Pros and Cons of a Diversified 
Monopolist 
SD  56.2009  Valentina Bosetti, Ruben Lubowski and Alexander Golub and Anil Markandya: Linking Reduced 
Deforestation and a Global Carbon Market: Impacts on Costs, Financial Flows, and Technological 
Innovation 
IM  57.2009  Emmanuel Farhi and Jean Tirole: Collective Moral Hazard, Maturity Mismatch and Systemic Bailouts 
SD  58.2009  Kelly C. de Bruin and Rob B. Dellink: How Harmful are Adaptation Restrictions 
SD  59.2009  Rob Dellink, Michel den Elzen, Harry Aiking, Emmy Bergsma, Frans Berkhout, Thijs Dekker, Joyeeta Gupta: 
Sharing the Burden of Adaptation Financing: An Assessment of the Contributions of Countries 
SD  60.2009  Stefania Tonin, Anna Alberini and Margherita Turvani: The Value of Reducing Cancer Risks at Contaminated 
Sites: Are More Heavily Exposed People Willing to Pay More? 
SD  61.2009  Clara Costa Duarte, Maria A. Cunha-e-Sá and Renato Rosa: The Role of Forests as Carbon Sinks: Land-Use 
and Carbon Accounting  
GC  62.2009  Carlo Altomonte and Gabor Békés: Trade Complexity and Productivity 
GC  63.2009  Elena Bellini, Gianmarco I.P. Ottaviano, Dino Pinelli and Giovanni Prarolo: Cultural Diversity and Economic 
Performance: Evidence from European Regions 
SD 64.2009  Valentina Bosetti, Carlo Carraro, Enrica De Cian, Romain Duval, Emanuele Massetti and Massimo Tavoni: 
The Incentives to Participate in, and the Stability of, International Climate Coalitions: A Game-theoretic 
Analysis Using the Witch Model 
IM  65.2009  John Temple Lang: Article 82 EC – The Problems and The Solution 
SD  66.2009  P. Dumas and S. Hallegatte: Think Again: Higher Elasticity of Substitution Increases Economic Resilience 
SD  67.2009  Ruslana Rachel Palatnik and Roberto Roson: Climate Change Assessment and Agriculture in General 
Equilibrium Models: Alternative Modeling Strategies 
SD  68.2009  Paulo A.L.D. Nunes, Helen Ding and Anil Markandya: The Economic Valuation of Marine Ecosystems 
IM  69.2009  Andreas Madestam: Informal Finance: A Theory of Moneylenders 
SD  70.2009  Efthymia Kyriakopoulou and Anastasios Xepapadeas: Environmental Policy, Spatial Spillovers and the 
Emergence of Economic Agglomerations 
SD  71.2009  A. Markandya, S. Arnold, M. Cassinelli and T. Taylor: Coastal Zone Management in the Mediterranean: 
Legal and Economic Perspectives  
GC  72.2009  Gianmarco I.P. Ottaviano and Giovanni Prarolo: Cultural Identity and Knowledge Creation in Cosmopolitan 
Cities 
SD  73.2009  Erik Ansink: Self-enforcing Agreements on Water allocation 
GC  74.2009  Mario A. Maggioni, Francesca Gambarotto and T. Erika Uberti: Mapping the Evolution of "Clusters": A 
Meta-analysis 
SD  75.2009  Nektarios Aslanidis: Environmental Kuznets Curves for Carbon Emissions: A Critical Survey 
SD  76.2009  Joan Canton: Environmentalists' Behaviour and Environmental Policies 
SD  77.2009  Christoph M. Rheinberger: Paying for Safety: Preferences for Mortality Risk Reductions on Alpine Roads 
IM  78.2009  Chiara D’Alpaos, Michele Moretto, Paola Valbonesi and Sergio Vergalli: "It Is Never too late": Optimal 
Penalty for Investment Delay in Public Procurement Contracts 
SD  79.2009  Henry Tulkens and Vincent van Steenberghe: “Mitigation, Adaptation, Suffering”: In Search of the Right Mix 
in the Face of Climate Change SD  80.2009  Giovanni Bella: A Search Model for Joint Implementation 
SD  81.2009  ZhongXiang Zhang: Multilateral Trade Measures in a Post-2012 Climate Change Regime?: What Can Be 
Taken from the Montreal Protocol and the WTO? 
SD  82.2009  Antoine Dechezleprêtre, Matthieu Glachant, Ivan Hascic, Nick Johnstone and Yann Ménière: Invention and 
Transfer of Climate Change Mitigation Technologies on a Global Scale: A Study Drawing on Patent Data 
SD  83.2009  László Á. Kóczy: Stationary Consistent Equilibrium Coalition Structures Constitute the Recursive Core 
SD  84.2009  Luca Di Corato and Michele Moretto: Investing in Biogas: Timing, Technological Choice and the Value of 
Flexibility from Inputs Mix  
SD  85.2009  Valentina Bosetti, Enrica De Cian, Alessandra Sgobbi, and Massimo Tavoni: The 2008 WITCH Model: New 
Model Features and Baseline 
IM  86.2009  Rocco Macchiavello: Vertical Integration and Investor Protection in Developing Countries 
SD  87.2009  Massimiliano Mazzanti and Antonio Musolesi: Carbon Kuznets Curves: Long-run Structural Dynamics and 
Policy Events 
GC  88.2009  Gianmarco I.P. Ottaviano and Christian Volpe Martincus: SMEs in Argentina: Who are the Exporters 
GC  89.2009  Gianpaolo Rossini and Cecilia Vergari: Input Production Joint Venture 
SD  90.2009  Angelo Antoci, Simone Borghesi and Marcello Galeotti: Environmental Options and Technological 
Innovation: An Evolutionary Game Model 
GC  91.2009  Cristina Cattaneo: The Decision to Migrate and Social Capital: Evidence from Albania 
SD  92.2009  Valentina Bosetti and Jeffrey Frankel: Global Climate Policy Architecture and Political Feasibility: Specific 
Formulas and Emission Targets to Attain 460 ppm CO2 Concentrations 
IM  93.2009  Benno Bühler: Do International Roaming Alliances Harm Consumers? 
GC   94.2009  Elena Fumagalli and Laura Fumagalli: Like Oil and Water or Chocolate and Peanut Butter? Ethnic Diversity 
and Social Participation of Young People in England 
GC  95.2009  Olga Shurchkov: Gender Differences in Output Quality and Quantity under Competition and Time 
Constraints: Evidence from a Pilot Study 
GC  96.2009  Benedicte Apouey and Andrew E. Clark: Winning Big but Feeling no Better? The Effect of Lottery Prizes on 
Physical and Mental Health 
GC  97.2009  Giovanni Gallipoli and Laura Turner: Household Responses to Individual Shocks: Disability and Labor Supply
IM  98.2009  Felix Bierbrauer: On the Legitimacy of Coercion for the Financing of Public Goods 
IM  99.2009  Ángel L. López and Patrick Rey: Foreclosing Competition through Access Charges and Price Discrimination 
SD  100.2009  Massimo Tavoni and Bob van der Zwaan: Nuclear versus Coal plus CCS: A Comparison of Two Competitive 
Base-load Climate Control Options  
SD  101.2009  Dinko Dimitrov and Clemens Puppe:  Non-bossy Social Classification 
GC  102.2009  Ngo Van Long, Antoine Soubeyran and Raphael Soubeyran: Joint Venture Breakup and the Exploration-
Exploitation Trade-off 
IM  103.2009  Mariassunta Giannetti and Andrei Simonov: On the Real Effects of Bank Bailouts: Micro-Evidence from 
Japan 
SD  104.2009  Xavier Pautrel: Time-separable Utility, Leisure and Human Capital Accumulation: What New Implications for 
the Environment-Growth Nexus? 
SD  105.2009  Johannes Bollen, Sebastiaan Hers and Bob van der Zwaan: An Integrated Assessment of Climate Change, Air 























































Xavier Boutin, Giacinta Cestone, Chiara Fumagalli, Giovanni Pica and Nicolas Serrano-Velarde: The Deep-
Pocket Effect of Internal Capital Markets 
Michael Finus, Bianca Rundshagen and Johan Eyckmans: Simulating a Sequential Coalition Formation 
Process for the Climate Change Problem: First Come, but Second Served? 
Barry Anderson, Corrado DiMaria and Frank Convery: Abatement and Allocation in the Pilot Phase of the 
EU ETS 
Xavier Pautrel: Health-enhancing activities and the environment: How competition for resources make the 
environmental policy beneficial 
Yishay Yafeh and Beni Lauterbach:  Long Term Changes in Voting Power and Control Structure Following the 
Unification of Dual Class Shares 
Julien Chevallier and Benoît Sévi:  On the realized volatility of the ECX CO2 emissions 2008 futures contract: 
distribution, dynamics and forecasting 
Erik Ansink and Hans-Peter Weikard: Sequential sharing rules for river sharing problems 
Gregory Corcos, Massimo Del Gatto, Giordano Mion, and Gianmarco I.P. Ottaviano: Productivity and Firm 
Selection: Quantifying the "New" Gains from Trade 
Sonia Oreffice and Climent Quintana-Domeque: Fatter Attraction: Marital Status and the Relationship 
between BMI and Labor Supply 
Gunnar Luderer, Valentina Bosetti, Michael Jakob, Jan Steckel, Henri Waisman and Ottmar Edenhofer:
Towards a Better Understanding of Disparities in Scenarios of Decarbonization:  Sectorally Explicit Results 
from the RECIPE Project 

















Kristian Behrens, Andrea R. Lamorgese, Gianmarco I.P. Ottaviano and Takatoshi Tabuchi: Beyond the Home 
Market Effect: Market Size and Specialization in a Multi-Country World 
Chiara Fumagalli, Massimo Motta and Thomas Rønde: Exclusive dealing: the interaction between 
foreclosure and investment promotion 
Andrea Ghermandi, Paulo A.L.D. Nunes, Rosimeiry Portela, Nalini Rao and Sonja S. Teelucksingh: 





















(lxxxv) This paper has been presented at the 14th Coalition Theory Network Workshop held in 
Maastricht, The Netherlands, on 23-24 January 2009 and organised by the Maastricht University CTN 
group (Department of Economics, http://www.feem-web.it/ctn/12d_maa.php). 
 